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WO 2007/ 114789 PCT/ S&006/ 000079 1 Instant Messagi ng

wﬁ%mﬁﬂ%ﬁt ual Learning Community Fi e! d of th?c,”S 2006/000079
0 an

Invention 5 [0001] The present invention relatés

I nstant Messaging ("IM) systemand nethod that
support structured roles within a virtual |earning
community. Wth structured user roles, the instant
nmessagi hg system all ows users'to interact actively in
virtual classroons in.a canpus-w de cyberspace 10

Backgr ound 00 An I nstapt, Messagi ng ( IM) s stem
is acli enp’-S&’Q’r }lsss*ggkggfﬂr f%’értpm erpae Comgryad
presence information of IMclients that an IMcli ent
has subscriptions to. The |IMsystemthus |inks these

IMclients together angidallbows hietbM clients to

exchange 15 nessages. FIG 1 depicts typical |IM

Clients 11, 12, 13 connected to an I M Server 10. The
[QWHer ver Tbe pmﬁgntan‘rﬁ:mtpe reletegioan IhatantilessegimpdFIM”) system and

e |on and. ci at.ed roster.
ERAAE and, TRRGY St AR Hles PipieF SRR RALEE shoiiiity. With
Eﬂﬂﬁ:thﬂb’ﬂi@éﬂlx@les e insthet heShEhg %@é{ﬁ ral 18 @Berd @4 %tlal%cpeﬁctwely in
the IMclients are stored in a Repository 15. For .

B BRptlassrepmssRAGIMDYSids cyberspges. | M O i ent 11 connects
up with the IM Server 10 and 20 notifies the I M Server
10 that it is connected. The IM Server 10 returns a
list of contacts to | M ClBahgrohiddt ogether with their
presence information fromthe Repository 15. The
contact list contains the contact details of those

PobAN AR IWhanhPNEEsas gl%s(@‘TMbjagysE 1§’thﬁeﬁltrkgﬂ)e%fﬁ&éeﬁ“h&?M server

and ‘the ITMdient The |ent 1 s ou
tracks the presgnce infofnoativatdfdh clmntshhaﬂ vl ISEceert haDsubtsatiptivgs to. The

2 PSS b St PehR AR s
PIEHBAS EFIGN T AopRlkd §Rical I lidakd ?Ptlzl 13 bonrbledgb 'aﬁrIMServer 10.

t hat have subscribéd to the IM d’ient” 11. For exanple
Hhe Bovisveri 19 mmng ggeder anging 1451 The osteTpging éﬁmne&@gmsansactlons

%r% egs ﬁgtteil %}é"&éer%\l}éécrlfglgﬁéi%? § slgléﬁbe ]ﬁ\? & 1%1553 g%l}}’tﬁgt&g to%ﬂe IM Server

1 EitenmtteosutatriptMr@dtsint oflthe 101 cliEMsCre @f&edl& @Rbyesn%Py 15. For
WO 2Q07/ 114789 PCT/ SG2006/ 000079 2 [0003]  In
Anie. a8 sheva I MGl ke Bdi(dicat A4 carsis umwith @e M Server 10 and

SRS @AM SRRl 10MBUP iR connected. The IM Server 10 returns a list of
contacts to IM Client 11 together with their presence information from the Repository
15, The contact list contains the contact details of those clients who have subscribed to
both the IM Server 10 and the IM Client 11. The IM Client 11 then sends out its
presence information to the IM Server 10 stating that it is “available”. The IM Server
10 updates its Repository 15 and simultaneously sends the presence information of IM
Client 11 to all clients that have subscribed to the IM Client 11, For example, as shown
in a roster 17 in FIG. I, IM Client 12 has IM Client 11 in its contact list (but not IM
Client 13), the IM Server 10 would send the presence information of IM Client 11 to
IM Client 12 only.
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IMclient connected to one | M server can see anot her

WbM)(PHl' enb who is connected to a separate I M §€£’/¥>E5006/{390079

One way for an | Mserver to see another server

shown in FIG 2 for two I Mservers 20, 21. As shovvn
in FIG 2, the IMServer 20 is required to 5 subscribe
to the other IMServer 21. This requires the | M Server
20 to broadcast the presence information of all its

Babdickte st oG alolirut P s tbin " Puitath yersevsesl vays an
M cHRAMNbrinBetEd ¢ ore 1A ek %Me%ﬁth%@ IM AknPaBiolid SordWBted to a

respective roster engine 25, 26 but a conmmon
sappnds HNdrsprvey.. quays oreantIM S@V@Ietp sseiprathérpeiamss shosn in FIG. 2

S er chitecture
BRI RrtetS 0% ¢ P SaCU LG o YE M NP B eimired 1o
m&‘rﬂﬁdﬁmanﬁﬁerdw Septee Nl | Bhik Yeduileh |t1§H1H\/IQ§ervéi52U & broadcast the
[0004] .Prior_art_ | nstant Messenger Nﬁl systens, such
BEssouSRinforndion Hall israliesis, f%ﬁxafe@lﬁ IMn@ iertd P, 39 i theIM Server
t r
OB VIR, ARYFLSUOBET R 0T IE S cogh o Server 2,
2 bhicitmown mspeotmeangter &mm:@ﬁeﬁﬁfhut esomnﬁma'ep@’n@qum.yrhe client-
Sone o thgse nes nlg ma rb%t u.t ed thg@ﬁ%h t he
LEVSiseR P W%QFS A% B rofd E F*ysewe% Retue pflows an
DVis9ief RYbLQAEHN 6Ad tdehdpBF QY (B8RS a8 potentially millions of
Peer-to-Peer protocols after the | Mserver
#@Ly.- servers have linked the IMclients together. Prior
art |IMsystens also provide fully asynchronous
comuni cation. Hence, an | M system can 20 provide a

[B004] ablier ft Aistat MEREndeRPINMYEtdnY) sacl hd MEBN, YERINIAWL and so
systemin a conmmunity, such as an educati onal

9th 81 theretene Prpvide Spmpher eseEnvhanbaversubsaribpd teand areannnected on-
l?%;tﬁadt éepﬂ?é %Iooﬁlte{' § Yo XopdiP élt «'—:)éﬁ | onrgle%fﬁ%es/ﬁles instantaneously.

rni ng/ ning poses nany

Sdmaé béﬂ@es meEmgxr@q&aja et b@ﬂﬁi&dsﬁlrtdtghttﬁe seaDicEBoViaMes server but
such as mature

BRI un bl it RY sarnisni e ouiha A of Peer-to-Peer
Igribﬁ?ébﬂla?tek' AR stex'v@fhas%ep\?e&s ﬁ&x}équﬂéea tﬁ@mrcq%ﬁ{ t Wgc%ther Prior art

ferent levels tutorl nter act
M sy ems tlsal pmvsdeafuﬂl/ymsyﬂcéoctmuebﬁhmhmﬁon d¥drico) 4notM @Pstem can
of .Er or. bq }é/l Sy.St i s that us&rs have no
RPYide A SPHOIR platOpBi)r Wiepaitng 2 vipual leargugsysism ingeeoppmunity,
guehgsghy@cgﬁ.jma@qnsﬁwtfoﬁal worl d, a lecturer should be
differentiated froma student, 30 and a | ecturer has

control over students' discussi ons At t endance and
om nee

R YT —
Iaaiﬁﬁ@ﬁ[ﬁﬁihg poEd 20y 2dvhhBePeld a@%?éso %Qggmﬁleoﬁome students

ges for each el ective/course of s t aken,
#Yeap§ryonsh o fasHy icatritmens i sgxch as mature students having to work

part-tlme and requiring flexible lesson time. Other students may require different levels
of tutoring and interactions with fellow students and/or lecturers/tutors; a limitation of
prior art IM systems is that users have no structural hierarchy and roles. In a classroom,
be it in a physical or virtual world, a lecturer should be differentiated from a student,
and a lecturer has control over students’ discussions. Attendance and participation in a

virtual classroom need to be monitored. Students also need to know their assessments
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Furthernore, only an adm nistrator can create courses

W@I’i%ﬁﬂl%g up s.t udents for their respect ive PCT/Sf;zqomoooﬂw

courses/ el ectives. 5 [0006] When using a prior - ar
system a student, for exanple, would need to
manual |y add the nanmes of their classnmates into their
contact lists. It would be i$efficient for each of
all, say 50, students to add heir classmates into

t hei orate

nt act ne. cor
vpiages Srash liveRPUF of abithehlen GRpesdally p8 ptontinucus basis.
Pettimbie dhlyyan EOWRMQFator danOfbate RbliRES 2R Sig 'nﬁ}cf)eétu&;nts for their
grou ing, therefore lacks a 10 hierarchy strucCture
RPICHES CQUrsEselactives-of a prior art | Msystemis that
vvhen two or nore groups are created, a user cannot
appear in nore than one group. Updati ng of a wuser's
[o00®] aWtheh insingna Wiribrieet AVE bpsién o8 parieal, | fr ieRampleg abdlildteed to

commuyni when groups of students are re-group ed each
pppally ?’F}é‘/\/ﬂ?eﬁé@%rof Hheir idassmatescisin degivicentact siss It would be

00T 85 S oL Ak % sOFRTE o Rl hdspa@S o i respective

abagact ilise snhmed e?m?@ egq:prate dpHspteny lﬁt’@ ablei ﬁhlohcﬂl sheiftcontact lists

ssa rol e; ba ont act i sts. user
SRR HOrE a bot g GHISES oFf devalrits grovstige dpertiadacks a
ﬁ1@ra?cﬂy0§f@rufct’lﬂ§t)f&ﬁ&h@f hm’it‘ﬁh@n of a%rfo?%ﬁ’@fm%steﬁpfs thﬁyowhen two or

exanple, police, fire, nedical, electrician,
BoKe. grmpmeucrﬁattfnhtal uﬁnr wmotaappeex:m mers thes poa tgeurups Udating of a

date d tr t he u te S roIe- bas
BR LGN noOREA Gkt St Pl T el SomBRERE tengroups of
NEEPON AR rec@IPEd cash tEP i 16 Qemb et BE 1919"Hr3é3'bohx‘s§ﬁelect1ve is
[ 0008] .US patent publication no. 2005/ 0%71433 assi gned
qeRipd-M crosystems 25 describes a method and system
for processing instant nessenger (I M operations
dependent upon presence state information. In one

[eootil® patdne rbdiserioe ndt 2004/03483p7aassignddl &' Métorola Inc et al.
. corresponds to the activity of a user conput

b :
d&ﬁ% S éh eﬁ“’fﬂ?ﬁ@é HoPepse ISEV%‘F‘ vath IntaacMepsagingaad rolg- based contact
r 5 9}%5@&' RohG&5 rﬁﬁhﬁa@? {Jﬂ'ﬂiét(?ﬂ‘? ent[')F S%rfesbg?cﬁn%%‘ d Ij&? function or

I ne sone of ures aval
raket of ms&spnndar,eﬁsreaxgmpsa padice, Mirey sicdival, cléctdicibn vlelhmbﬁthc. An
i ﬂ’ﬁ*ﬁ educati onal WO %OO?/ 114789 P%SGZOOG/ 00079 4
IPHPPR SeTVERhE OGS IHPPNIH SRS vpdateseand, ragpmikythg Jdates jgs role-

HaSed QoRBORRACH et NBssBYingt dIRGL. |1%W§Ve§t ﬁﬂﬁe g? thd k& onder contact is
| ecturers, teaching assistants students to

dvphersedsintthe condomsiist.

[0008] US patent publication no. 2005/0071433 assigned to Sun Microsystems
describes a method and system for processing instant messenger (IM) operations
dependent upon presence state information. In one example, the presence state, such as
“idle” or “busy”, corresponds to the activity of a user computer based on a threshold

level or threshold time.

[0009] In learning institutions, there is a need to redefine some of the features available

from prior art instant messengers. As IM system is relatively new in the educational
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of IMso that |ecturers and TAs, for exanple, can use
atformin their daily activities of [

ngﬁlﬂlﬁ{g@b nonitoring and tracking students' g‘é}%nggﬂmoomo

and students 5 can start peer sessions am)ngst

t hensel ves. This woul d enhance | ecturers-students or

student s-students col | aboratigns within a virtual

cI assr oom and beyond. Such collaborations in

SRARIBRE 560 Pl GG riseesh Bob et frcasing v
Sebrsd ﬂéd&iﬁhﬁlem%rg té'a%%u%BUI 1sfaﬁ{st(*1‘ﬁ‘§j< ;?ﬁc?edt@to ness the power

conventional classroom these functionalities
ehlMrso| thelt lapturave e8d didsg fmoexarraaﬂcf, samuwo tedl M ddatfiewm in thelr daily

ot h |nst| ution ducat i Jjranagen
ST B Rl ARl e 405 e ol GROR T Ao stodents
tdUSal PeseRBsibMAIMbRRE EnePide B, Phif eRdld @lhahsP]RAR&LIsAMents or
an IMsystemin_ a canpus-wi de institution that can
Wﬁ??ﬁfﬁlqeﬂt% ebllghaspione wiHin| 3 Hixtwali elagsropmpandrbeyond. Such
r e.enb n
%{?é&?{%ﬁ?%ﬁ%\?@ gﬁﬂ:@ dhll d%)g(%#s tbs g%t c lﬂgr 5 reg:rzsl M}P work on
Riegysipaned nages \[usttasabac&leﬁrand BdemsRrsuld use(ei/{uﬁitemlabh board in

VLC Clients jncludi ectyre teachi ng assistants,
 eSattnan ol ution thildiee dike St PRnBHaY o8 sPunsat dpssaging

]?lﬁff@fdl S add né@v'(an%%ﬁéigﬁs Q:QSE% inskiRBicAhl LRk H{a‘?\/%e 1ent and
ogi cal servers, nanely a Dat abase Server, o
q&wmcmamaaagegmmncydmrspace\mc Messenger Server, with

the VLC Messenger Server running an extensi bI e

Messagi ng and Presence Protocol (XMPP); and engi nes 25

OO} NGarthusie sYeCAPHer € atike R need y&rmyédaexﬁing%qm System in a
ext ensi ons for interfacing wth said

eFRRTEYide isidtiasrhatotan minimivesy seterveremes e ltméatmsof prior art
@ {é |on Server extension engines conprises a Role

t nS|on engi ne, which extends the presence 30
information of a VLC Cient wwth a role
differentiation so that the VLC Cient is allowed to
appear in two or nore cont 88RMgFbups with different
roles. WD 2007/ 114789 PCT/ S&G006/ 000079 5 [0013] In
anot her enbodi rent of the I Msystem one of the VLC
[pmjﬂ | Imatnecamtféelumait thexgresesit Mn@cngpmﬁeb lah stant Messagmg (IM)

aFlleT nsfer ,en he Fil e Transf
R bl AR ComPBm 1 Lo v UHG it lgoturers,

th!iéﬁ‘@é %13%@%&&%0%153 s%deﬁﬁtanﬂsddﬁﬁmg’trétgﬂesm%l @}rstem comprising; a
addition, the File Transfer engine sen

V@@.spﬁvgmomm@nm atdpast grree bogical servers, namely a VLC Database Server, a
VLC Application Server and a VLC Messenger Server, with the VLC Messenger
Server running an extensible Messaging and Presence Protocol (XMPP); and engines
running on the VLC Application Server with pluggable extensions for interfacing with

said XMPP.

[0012] In another embodiment of the IM system, one of the VLC Application Server
extension engines comiprises a Role Extension engine, which extends the presence
information of a VLC Client with a role differentiation so that the VLC Client is

allowed to appear in two or more contact groups with different roles.
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time as each one logs-in to the system [0014] In yet

wénfnglsembodi ment of the I'Msystem each VLCPQT)SE%&’G/OOOO’;’D
sai

executes an application in one's input device,

application provides a Conmon Tools, a Goup 10 Tools

and a C ass Session Tools. In an enbodi nent of the

Common Tools, it conprises a er Information tool, a

Chat tool, a Witeboard tool, a Screen Sharing tool, a
Deskt op Sharing tool and a File Transfer tool. The

Screen sharing tool allows a VLC Cdient to share and

0013 Dharfbtiic? emicARhettF tha IMYSYeeaD dRE of ¥sd VEJOKApalication Server
bl ack/white board in a physical classroom The .
sdensiong epge fuphengomprising ity Teanslor sngine eFherBilovlransfer engine

[ : S .
BRulCRTLC BRSPS o Rl DR ARl SR B it s om-
Iitee Sieaddition, el FiaTrahsfee thgiok fonds b fid ®nerecipieht VIS CHBkt one at a
Messagi ng (I in Virtual Learning Comunity (VLC)
ﬁl@eﬁ?gﬂﬁhd’@é.k)gﬁﬂ@t‘?/ﬁ SYRZ8LVLC Cdients including
| ecturers, teaching assistants, researchers, students
and .20 adm ni strators, said nmethod conprising the

of .. linking ,VLC Cli a . VLC r
PR Vet el i tiec s Ve lugineeli by Bl sgeoutes an
dpticatied] in(CWRRhpude videe savd @p}]ﬁfﬁéﬁ@m FRIviRRIVEHmnDA Thols, a Group
XMPP havi ng extensi bl e _and plugable interfaces; and

Temnpihp Flase Seeinn Tedlyilnas cohodimentoiihs Gosampn Hogsriy eemprises
. . |
§ PP, Ty T YRAOSHRA o0 ELyBpRib o, o

Sharing tob! &iba File dramfaltoelnGThe Ssrecachpting el allows a VLC
After a successfuyl sjgn-i

Iredkitad

| t ensi i ne. _ _
E Bt aaiire and g on SarueepByeSingD Puspsiey v ik blagk/white board
iihods@}grsican ElaRdr8S8NTEe datdord T gaﬂﬁ/ia/é&i\h% ﬁﬁﬂ?\f/\%ﬁgﬁrm& with a

s “i'ntercepted by the Role Extension engine,
Tdashing ¢tssistant Rosls mindaw entl g Ctessrobml Rretentt®vwABdAw. 114789
PCT/ SG2006/ 000079 6 with role, grouping and presence
information to the VLC Cient so that the VLC i ent
is allowed to appear in two or npre contact groups

QP 15h 1oy soothes pmbadiment giibe present mventiesr, somstiwidnrieonimplementing
Lot o _

et MeSBE AR ) 1Fy ViR BB O Bl (LRI prbvided. The VLC

I(HS:MLCSCH«;}?S andadiag I\?hﬂa@?,,teachil@ Bﬂ&iesteﬂits,eregegichﬁs, Sudents and

Fil.e. Transfer, engine, a Lon engineg,. a Session

RIS oAt RETRH GomPrRRG PRSIDN Bninkes YHCHnlonts o & VLC

1eebedbdrett vt rﬁrﬂl"ﬁléz b EX{naibRd %feis%%%rfé?&d Pf&@encfe'nltj;%tocol (XMPP)

transfer engine allows a VLC 0 pause a
qrethg ML G Méssenger SaskersaighgMPPHmving extensible and plugable interfaces;

and running functional engines on a VLC Application Server to cooperate with the

XMPP extensible and pluggable interfaces.

[0016] In another embodiment of the IM method, one of the functional engines
comprises a role Extension engine. After a successful sign-in request is authenticated
by a directory server, a roster and presence data from the VLC Messenger Server is

intercepted by the Role Extension engine, which then returns a structured contact list
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VLC dient is on-line. In addition, the File Transfer

wgqg@mm@nds afiletoarecipient 10 VLC C b@‘i‘fs(;%b%/(mﬂﬁw

at atine as each VLC Cient logs-in to the syst
[0018] In another enbodi ment of the I M method, each
VLC Client executes an application in one's i nput
device, said application provgding a Common Tools, a
Group TooI S and a G ass Session Tools. In an

SULPS bRl S SRR o TR 4 B cren

8 aﬂﬁﬁve@tb Sheat iﬂgwb(b@ Imor@ corldRg igkaps Say diffrdupRllesand a
File Transfer tool. The Screen Sharing tool allows a

VLC dient to share and work on screen captures in
cyberspace just |ike a black/white board in a
fphyﬁi haancdhas smbodimet of Sbe Vb meTowml, shprohCdepplicMi@ is further
cturer/ T a .Teachi ng Assi st ant I
561 i hialoRl Prshsiain CERINE OGS DOIS Manager, a
Gl@ﬁfe%ﬁ@& féﬁglr@”’@qfilemi‘fﬂns&fr cnBRiePhESRon! MEBIY, 1208essn Workflow
conput er gr am stored_ on a conputer r éadabl e nedi um

ina Wnshih @xc ratigisengine. Ve 88 £gibedinemyofghe §ilairarsferanethod, the
Me t¥al1'1§%er L& @'aﬂgwga%&' (Eli/&nk B ﬁ%ﬁg' ﬂgqe%mb agﬁ enpgns?er when the

am conpri si ens
VL@S@M‘E IPDINImeDIn 4RI, ﬂttaﬂlilm'@rmfee I@ﬁglhb 8erdith ﬁle to a recipient
%é&g&bl e 25 |nterfac \S)Uéﬁ MPP, runs on a VLC
e PR3/ S a3 FRf ﬁ&ﬁm 81161 th gy st
cooperating wth the extensible and pl uggabl e
interfaces of- the XMPP, said VLC Application engines

ti.0 eryer: rej [ LC
B oG ABRBAGR T SR et B4 T3 et vconts an
applicgingd one’sdnpit@eblt aaasappBestiey proVidindODCorkhfbiSools, a Group
PCT/ S&006/ 000079 7 [0020] I n_an enbodinent of the I'M

Eespucer Class Sessian Bonds. dp ar pabedicenped the Slonsnon Epefsiecomprises
£ 1RGP o%zEétcﬁﬁﬁ 4, g,fxghgsb %@t&!ﬁ ex¢ &0 shlzrffng tool, a

préesence I nformation o Wth 2 ro

Dedktar Siringt fooharsba Fﬂatl"retdﬁ&r%dll Thé Seieeh Shalhh%)w alléws a VL.C
or nore contact, groups with different

61&%225 sh n? e@fﬁpﬂi PR SGHSRINEPIERRIB Y htispacg i ustdike aplack/white board
fa] P9Gb T}‘%/gnsbs‘m T&(ﬁg Eg&rfl@@g'\&% dlféﬁi {%%{urer/TA with a

ising:. a ager, erence eng
’Faalcbmg Heisfant Temig Mnndovaancﬁe@msmomrfgemter awﬁix% i 0 n
Wor kfl ow engi ne and an Activation engine. In an
enbodi nent of the File Transfer program the file
transfer engjne allows a VLC Cient 10 to pause and
Pl i vt paqteremboshiapnt,off dhe nrasenyineryion compugay program stored

difa BGlbLtkPRadt 1€ nfidkEn for running an Instant Messaging (IM) program for a
Virtual Learning Community is provided. The computer program comprising: an
eXtensible Messaging and Presence Protocol (3XMPP) having extensible and pluggable
interfaces, said XMPP runs on a VLC Messenger Server; and VLC Application engines
cooperating with the extensible and pluggable interfaces of the XMPP, said VLC
Application engines run on a VLC Application Server; wherein said VLC Messenger

Server and VL.C Application Server are connected to a VLC Database Server.
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Transfer engine sends a file to a recipient VLC Cient

W@@@O?ﬁtmﬁfti me as each VLC Cient logs-in toI k'/F%SGmO(»/ﬂOO(m

system [0022] In another enbodi nent of the

conmput er program each VLC Client executes 15 an
application in one's input device, said client
application providing a Coomop Tools program a G oup
Tool s program and a C ass Session Tools program In an

di rent. _of .t he Tool s.program it j s
2R D el SBTe DM AR BBHEAE. ahp EBBRVAT Application
b9the cnPiEdee QR SIB WdtdiBionQRkinedwkR B KRR IPRRY hresbric® Yformation of
and a File Transfer tool. The Screen Sharing tool

prVddr SHeal widhe ralevilereptiation segheithe ¥L&nQliowtrik alloweshto appear in
r ' 1 j.ust like a black/white
oar P%ac% %ﬁgé’i"lc‘:’g? ﬁ/%’tﬁg%fg‘ﬁg%%degme Sessi on Tool s
provide a VLC dient lecturer/ TAwith a Teaching
Assi stant Tools w ndow and a Cl assroom Presenter
opoM arbhdBrdntfodRRSH dhhd B Rfn o) ion engi
EI{?hii?(fs1 i n%enti on va Il be descri beéﬁ&? p\%%wgf vid Q?)Bﬁiatmn engine

frother icoinprisiggeatiteds Marnegenfa Corderepeeergite, mdatlramsfer engine, a

.tk ference. to.th C anyi.ng draw n i.n_which:
St So80R1 70 55% T BOTOR ST and 4 oiBiseti@ncshgine. In an
tmboditicat efStha File Minsiériprégra@) teSAle @hs kP&t AR allows a VLC Client
Messagi ng architecture; 0025] FIG2 illustrates a

sy payse repine p fde froesfer wheskthe vV LdeSHengiingn-line. In addition, the File
' . ; [ 6 : [ r . VLt .

Fheh S Sondoe AP R e VLG G D 88 Pt dr B g Clent

hogsiimst the ggstan. accordi ng to an enbodi nent of the

present invention; [0027] FIG 4 illustrates Virtual

Learning Community Instant Messaging systens of two

institutions connected toget her through the internet

Be2Yr n angthes cobodinegnt of thedvbeumprien prograth eagly ¥EEElient executes

' LON,; 8 . ws, Tables | A-|F..
EHIC S 3 e b s W M AR Roh iesiing s o Tools
pegedid] AgGtQuRITRM QEbgrent afd 4 Mafy S6&1én ITHAN Hr8ffam. In an
and FIG 5B shows a mappi ng of the Institution .
esmbodiment glthy ammen feeds piegtm. ih comprisem Usasinfommgion tool, a

. y | 1 .

Ehfe s NHBAOBERoPa SHLBISLAT, S PHAf s ot i
‘Praastentool. Mherficrezn; Sharing tool program allows a VL.C Client to share and work
on screen captures in cyberspace just like a black/white board in a physical classroom.
The Session Tools provide a VL.C Client lecturer/TA with a Teaching Assistant Tools

window and a Classroom Presenter window.

Brief Description of the Drawings

[0023] This invention will be described by way of non-limiting embodiments of the

present invention, with reference to the accompanying drawings, in which:
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[0030] FIG 7 illustrates various engi nes of the VLC

Wﬁgg@ﬂhﬁ@-ﬁsbon Server according to 20 another e %E?FOWOOOOW

e present invention; [0031] FIG 8A shows
2A-2Q contai ning data structures of a VLC Canpus
Dat abase according to an enbodi nent of the present
i nvention; and FIG 8B shows g nmapping of the VLC
Canmpus Dat abase data structurés shown in FIG 25 8A

By ey AR AR P TR Ry i

an enbodi nent of the present invention; and FIG 9B
shows_a ma of the VLC Messenger Dat abase data
©p28) cFlfy-4ll %&ﬁr@gﬂs ajpior 3¢ npyligseryaes InpemOdesseging gechitecture;
PCT/ SG2006/ 000079 9 [0033] FIG 10 illustrates a VLC
Client contact list of a lecturer returned by a Role

Enzeq nBIGars dhgirates avtoka Legning @aaialty engadiM@eigiod architecture
present invention; [Q034] FIG 11 illustrates

f ﬁe@%@ﬁwacéorﬂmgég apemppdingnt ehihe presentiavensionact

list showmm 5 in FIG 10; [0035] FIG 12A illustrates

a VLC activation process according to another

@deFlﬁarﬁ illustrateh &V ip]ue]sbeﬁmiingmnﬁnunity dnslari| Messa@iRg systems of

Iustra es an_enti rocess to.the VLC

it SR BHSZs MPuf el GourhieT 150085 "TnomiercL Agtundingnfo another
hbddiBeRt SR breksétit Sidch BB, [0036] FIG 13 illustrates
conponents of the VLC Client Application franmework

accordi ng to anot her enbodi rrent of the present

n Ngal I Iustr t.es
PSR 34 hennod et drsth only iRt S SedebBl ot ap tpeivion
Dhuabmasemtimgnu eﬁbmﬁdmﬁdﬂﬂaﬂhe btdsentliivddtiousiridat es a
ﬁ&gt Tgol wi ndow according to_anaqther enbodi nent of
WS RG0S i Inspibitiopdlabasy data sEuetires shown insF1G. SA.
a Wit eboard wi ndow accordi ng Ao anot her enbodi nent of

the present invention; [0040] FIG 17 illustrates a
[Bo293 el (Bléait lupigatdomt IMispsteny eagdeyidg adoddobaAnwehadcordbg to another

odi ment f the present invention;
enrll?odd ment of the e present 1nventelon

[0030] FIG, 7 illustrates various engines of the VLC Application Server according to

another embodiment of the present invention;

[0031] FIG. 8A shows Tables 2A-2Q containing data structures of a VLC Campus
Database according to an embodiment of the present invention; and

FIG. 8B shows a mapping of the VLC Campus Database data structures shown in FIG.,
8A;

[0032] FIG. 9A shows Tables 3A-3K containing data structures of a VL.C Messenger
Database according to an embodiment of the present invention; and

FIG. 9B shows a mapping of the VI.C Messenger Database data structures shown in
FIG. 94;
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[0041] FIG 18 illustrates a Desktop Sharing tool

szﬂ@p‘%ﬁgcordl ng to another enbodinent of th
Invention; 30 [0042] FIG 19 illustrates a Fi Fg?fs%ﬁtﬁ)'a}ooomg

Transfer nonitor according to another enbodi nent of
the present invention; WO 2007/ 114789

PCT/ S&006/ 000079 10 [0043] FIG 20 illustrates a
St udent Peer session wi ndow accordi ng to anot her

h [0044] FIG 21
PP oA O sn b Ve i BOWA B OB PGPS AHIEIMGEY a Role

lgiﬁg% ’
II'Tustra e%é)éa?c%&#ﬂfg tgr?gléﬁglt ?/{Ahn ow%%&fglﬁ%ﬁ% éé%éﬂgﬁﬁé?rﬁ
enbodi nent of the present invention; 10 [0046] FI G
23'I trae Teachi ng Assi s orting w ndo
G i g Sl BRS Searolener SECt et bodnoniactfis shown
Ihlﬂgnm on; [0047] FIG 24 illustrates a lecturer's

Sessi on wi ndow accor di ng to anot her 15 enbodi nent of
the present invention; [0048] FIG 25 iIIustrat es a

AT a5 et T B BT GRL o6 Bpgpment

dfltke préfent investio@ta8 a Note tag wi ndow for recor di ng a
st ud%nt s performance according to another enbodi nment

LA Hpsteasian epieniopemproren3e ther EC Messengaisier et eecoading to
aﬁhggg%bg %@??ﬁthggpcgg&t eﬂﬂ&‘{v accordi ng to another
men

resent 1nvention; 25 [0051] FIG 28
illustrates a Question Manager w ndow according to

anot her di nent of the prese [ Nt | 052

(938! r@é‘] '%eﬁﬁﬂi‘{s}rateascogwo,ﬂggfés%’f}éﬁn{%ﬁ? %pﬁ&%%v framework
REGAY BAnb@cARAbATMment I S BVenén the present

i nvent’i on; WO 2007/ 114789 /SG200610(50079 11 [ 0053]

FI G SQ i I | ustrates an Assessnent Mnitor w ndow
[3&39?rﬁld]glaoilﬂ1r§?rtape%ra User Information window according to another

embodiment of the present invention;

[0038] FIG. 15 illustrates a Chat Tool window according to another embodiment of the

present invention;

[0039] FIG. 16 illustrates a Whiteboard window according to another embodiment of

the present invention;

[0040] FIG. 17 illustrates a Screen Sharing Tool window according to another

embodiment of the present invention;

[0041] FIG. 18 illustrates a Desktop Sharing tool window according to another

embodiment of the present invention;

[0042] FIG. 19 illustrates a File Transfer monitor according to another embodiment of

the present invention;
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enbodi nent of the present invention; [0054] FIG 31

Wb'zl)d‘r?ltlﬁ Les an Assessment Statistics w ndow a?ﬁ%%%%moom
t on,

o another 5 enbodi ment of the present inven

[0055] FIG 32 illustrates a wi ndow showi ng five types

of Assessnent questions according to another

enbodi nent of the present in\ﬁ%nti on; and 10 [ 0056]

FIG 33 illustrates a C assroom Presenter w ndow

according to yet another enbodi nent of the present
invention. Detailed Description 15 [0057] Systens and
BAAOREGT 00 IBLAEEN BAMhD PhaNLedVRES A8 AWy (dctdrdifly 3o another
virtual educational or training environnent are
crebadinbaiopfithe preperd fimrention,enbodi nents. In the

foll owi ng description, details are provided to

descri be specific and alternative enbodinents of an
lobdgyBI®M1 illustphtad b REuR LR WidoWaceBRlisKid Athdr RnitRd8iment of
art, however, 20 that the invention nay be practised
i PFRSERE IBYRABIOB] t hese details. Some of the details

may not be described at | ength so as not to obscure

the present invention. [0058] FIG 3 shows an overall

[po4d)i FEE A #lustiates & PoflusmgiticdeintowtanbrdidRswengticr €hdBodiment of

rchitecture, 100 according to an enbodi nent of the
%FQ?@E’E“PWP@HN on. The M system 25 100 serves an

entire institution and a Virtual Learning Conmunity

(VLC) therein. Referring to FIG 3, the I Msystem 100

o] UBlES 23rillnsteates it eashinRad ssbéesie rabdtingmwiAdow Beoxdng to another
12151) aand tafla'ar ecton[%/ Se{.ver 130. The VLC Server 120 is
oL BSt A R ™ st i t ut i on Dat abase 110 and

the Directory Server 130. The VLC Server 120 serves 3
separate | ogical roles and is shown schematically in

1P43] BlGys 26 hilbistiotgsan akestuser’ v e¥assion0 windeswyaccprding to another

9@,& ﬁfg% Y a.VLC Application Server 124 and
a él%boggéenéﬂéﬁééé}v&gm%%. The VLC Application
Server 124 and VLC Messenger Server WD 2007/ 114789

PCT/ SG2006/ 000079 12 126 are separately connected to
PHEI\K1E- Bt dbubiatoset veidentsab dn ibass, Saspianneiagow according to

&n%ﬁﬁ:? ERBodRRint Bﬂﬂ%%reskxﬁt%%nﬁ% . researchers,
a an the

mnistrators, 0 r staff nmenbers of the
institution, are identified as VLC Cients 150. All

i ents 150 nected directly to bgth
i V- Rt MGUF e Vimipvi i seranac sidleny peformance
a%eéflgﬁ%gfté%ﬁomféh&nvck&n@ﬁﬁéﬁﬂaﬁresé& iRhtid6 M mcs the

tas a prior art | Mserver

[0050] FIG. 27 illustrates a Student Progress Report window according to another

embodiment of the present invention;

[0054] FIG. 28 illustrates a Question Manager window according to another

embodiment of the present invention;

[0052] FIG. 29 illustrates an Assessment Manager window according to another

embodiment of the present invention;
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10, 20, 21 as illustrated in FIGs. 1 and 2. The VLC

l.i.cation Server 124 provides functional )
w@g@'f}l‘fﬁg& 126P HSERgpe/000079

ensi'bility to the VLC Messenger Server
ext ensi bl e connectors pluggable onto the VLC
Messenger Server 126. 10 [0059] In another enbodi nent
of the I Msystem 100, also shown in FIG 3, sone VLC
Clients 150 are each connectél to both the VLC
Application Server 124 and VLC Messenger Server 126
[0058] &HIG. rit0e ilhestratasnare Assessmieht ddgiter Windovalacgnidingt 0 another
N%tgork %é{chl\% 140. Ir][.thi s enbodi nent, the VLC
CBIOHPLE P& I CTHE VI et | 0gs on to the VPN
securely before they are connected to both the VLC

Application Server 124 and 15 VLC Messenger Server
[agsal §igoey] illustratesearb ddsassmentoftatisicDivwindawragc@dingefo another

130,..th . ectory. ver 130 is a LDAP (Lightweight
eﬁ%roggf‘%ﬁf?ﬁecpéé%ng’lrng?%ﬁoo ) .server. In another

enbodi nent, the Directory Server 130 is an Active
Directory Server. 20 [0061]_ 1n, anqQther enbodi nent of

Io0hsT 11NGs 32 Blustratys & wandpveskaving fiyodypes of dsspssiapnt gyestions
[ : i al t... Thi s

REAleip AT BBl I GBS Bt end 0 6

support |arge nunbers of VLC Cients 150 in an

extensive institution, otenti all rovi di ng,supports
190567 G Ao iafiaicRia ¢ loomEOTB  Propeaiey MHKIOSY apdptging b yet another
HHIIRhERRS thedpeddnBinybftioner ver 120 is a plural clusters

of servers. [0062] As shown in FIG 3, the VLC Server

120 is designed to function in both an intranet

envi ronnent and an internet environnment. FIG 4 shows

anot her enbodi nent of a virtual [earning comunity

conprising of two inStD@t&EIb@ﬂﬁgé&ﬂ;ﬁi@n 110b, with each
30 institution having its own canpus-w de | M system
100a, 100b. As shown in FIG 4, the two separate IM

L ST B RS 1 SRPRR e RSl DS g vl
ddt:eationul &1 trafing@nsirchigitare daplibydaithpreferred Rindodiments. In the

enbodi nent,  each VLC Server _ 120a, 120bh serves a .
follepitng idgectintian, tdpaibnater prayidedh tm depprdbe wpesibip; ag; alternative
o OBABRs of BT 1 elcfl Sl bO aGRATHRY SRb Sidtlel i HRARE however,
thatube invehtdon onagiepradtised withobtcsoneeaf thesebdetabt Huniestfatie details

bet ween f he,.t jnstitutions. ,5 Hence, a VLC Cl.i ent
BRSO bt At B UHSP 6 nOG BTHEE MBS RO her
VLC dient 150b from another institution via the

Internet. This nethod would al so require
[0058] FIG. 3 shows an overall architecture of a campus-wide Instant Messenger (IM)

architecture 100 according to an embodiment of the present invention. The IM system
100 serves an entire institution and a Virtual Learning Community (VLC) therein.
Referring to FIG. 3, the IM system 100 includes an Institution Database 110, a VLC
Server 120 and a Directory Server 130. The VL.C Server 120 is connected to both the
Institution Database 110 and the Directory Server 130. The VLC Server 120 serves 3
separate logical roles and is shown schematically in FIG. 3 as three separate servers,
namely, a VLC Database Server 122, a VLC Application Server 124 and a VLC
Messenger Server 126. The VLC Application Server 124 and VLC Messenger Server
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that the VLC Servers 120a, 120b in both institutions

W@gﬁwfﬁ’g ne anot her on.the | nter net and/ or VP&IE/S(}20%/000079

of the enbodi ment shown in FIG 4, f
separate institutions 11 Oa, 110Cb may just be
separate canpuses of the same institution, for 10
exanpl e, when the canpuses are geographlcally
separated. [0063] The I nstitJ#i on Database 110
cont ai ns personnel records of academ c and non-
h’lﬁadeniapamtdyfcondmt@d ke thef VaCaDetrbasa Serverd22| &mdblvte,strainees

det ai.l f. student t
B0l il I LS MRl e Bl SRS wab Sl gt pdmbers of
Al dinﬁt‘?@lﬁbﬂs atedidédiifed a9 nVLCSChEM%' oS AlP th&Stid L@l&éﬂ@@ 150 are
Tabl es | A-1F as shown in FIG 5A d epi ct ﬁlnats of

qoppeeiad direetly & beibtibe é@(‘of‘—\pph@athavswvml Hathabdlse Messaging

S P B SR A EREM 58 s YR SN B e

13, anlay iReRRES] haEFIGIe]l ahd St ThetVIoD AppliehaseSdie: Edprovides
the VLC Server, 120 does not nodify the data contajned

fupctioned exteagibilitit todhe BhCAWssengerd er‘@@ 126 thpwph axteapblgconnectors
%ﬁg%{bﬁ omo gﬁMLMLﬁ?@gﬁgéﬁﬁe%pmé connected to the

ctory Server rectory Server 130 all ows
a VLC Cdient 150 to sign-on to the VLC Server 120 in

RyPen hdoli aron ot pEns oF obisaol o Al Safn o Bl Sohe viC

dBéits G301 AL REch b&uieﬁf%d'tﬁsﬁdtﬁ W %@ﬂp%ﬁ@%nlg&veﬁ M24 and VLC

anot her 25 enbodi nent, the Directory Server is an
MessongeTbervet b vigemyternetrcanactionotregh a Virtual Private Network

Q™ DR b erd B Rinla, i VEE, G EI00R b G on to the

@%Qﬂre(ﬁﬁﬂ;r&sﬂh@ﬁ aRYconfibdigd M Bstaghd VL@A&%&a@bﬁ@éM){% and
(MBSAD) Services. MSAD allows VLC Clients Otologin

VbCiMessongsriSoresyd2@m 100 aut omatical |y using
M crosoft window s login credentials or tokens. 30 WD
2007/ 114789 PCT/ SG2006/ 000079 14 [0065] Each VLC

[@Mogn]:n b Bmibaditrent ef die bee@cutyaﬁéreezapm ithaﬂlmatoimt:‘.erver 130 is a
one's interface. . device, such as a

heAR,ddrhiayeight DLy i egswPTatoeR) srien ﬁﬂ.aﬁather embodiment, the
19&9@91?1 $dri&130 lmgcﬁ%ﬁb%&%‘}l sérpgse VLC dient

app ations provide a VLC ent 150 with rich
smart-client tools which interact with the VLC Server

nt. 15 I ct tq.the
e o st sttt of it Bedle ol oDe P TP 0 15 oluster
PRI GRtihfbad @Pa%ﬁ@@%@i uh@grhﬁsmu@et/@d Ser@brst R fi¥kfation is
Cient applicationtools will be described
provided to support large numbers of VLC Clients 150 in an extensive institution,
potentially providing supports to thousands and millions of VLC Clients, In a variation,

the VL.C Server 120 is a plural clusters of servers.

[0062] As shown in FIG. 3, the VLC Server 120 is designed to function in both an
intranet environment and an internet environment. FIG. 4 shows another embodiment
of a virtual learning community comprising of two institutions 110a, 110b, with each
institution having its own campus-wide IM system 100a-, 100b. As shown in FIG, 4, the

two separate IM systems 100a, 100b are connected through the internet. This is
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| ater. [0066] As described earlier, the VLC Server 120

Wé@ﬂ]ﬁl?fﬁf | ogi cal servers: the VLC 10 Dat abase

the VLC Application Server 124 anbHtTREXRYPE00079
Messenger Server 126. These | ogical servers 122, 124,
126 may be physically located in the VLC Server 120,
or they may be physically located in separate nachines
but linked to a commn VLC 98rver 120. In anot her
enbodi nent of the VLC Server 120, each of the | ogical
diffexemt frﬁ)ﬁﬂnulliz‘zbrvemélustemlnﬂkswm. ¢h ti8¢ enbafimest; Iazhcﬁne‘éLC Server

Ploac 1 00 etp Aemeene peborded 103 Lipporeem Lk §eE Fom one

AeResn W1sl§/fecéon§§1hﬁ@£t§ WiOtHSS oPhARNALNSsthiEdh, permlssmn is based
electronic traffic. In yet another enbodi nent of the

argtrugerelatipnshid whichiwewdd Begdtiedsresteblished betwren thetvrt @stitutions.

f
RS oo SO b shi st FUGE e SuPuhiBily %1 gpotter vLC
@Rt MI5Cb \RE S8HBIer inSEtuten Siald8dnteka bThid QnétﬁkQﬁ%bufﬂfhﬂso require

VLC Dat abase Server 122 cap be any dat abase server,

thaicthe 3G Spayes 1202580k gﬂe@b instifidng e sa anegwether gothe Internet
é,?ﬂ%{reﬁlpﬁhe[ Vcqura%h?? rea e%r}{%dl?n?e% sﬁo R ?@al y%he separate

con ured tTo su | cal'ton.
ime@tluhom |1®0a [ Bl(lbsmﬁja ljust Heosrepemphmlmsfestdfethe\semb iagtitation, for
fail -ov ﬁhat i's, when one d abase erver goes

AGHRIe, heps %%wﬁe%%f?gs%ep@ SFPWBIRG aut omat | cal | y
conme online. [0068] The VLC Messenger Server 126 is
configured to inplenent an eXtensi ble Messaging and

PeEg eﬁh@lrrsribtti@odl)atqbawm}lo couining yarsohug! rgarihee! Batlemir and non-

3 ﬂ%ﬂ%&gﬁ?é f{}g& lfnjg ?g&?ﬁegg&vl% qngng Flf'uls §g stu\éer%s who have

%x%‘iie@[‘} CorMRBR Ge4FR Bl vAsirbd3R 16l REd 96 oNETRARERtailMId records
| ows synchronous and asynchronous conmunication for

@ry &igm ingtigtivehto, ingtititions. Tableel Add asrsliowa iy BIG+ A d@lct parts of

OREA A v o ER I S 7B iCh SO S Ml of e

des &ﬁn@@ﬂés Serwtein IS0 Al The viangadet 0tBguiMsGead-only access to the
ication Server 124 by the use of pluggable
A

A Retel il VS Yhedoge rbtmedifyrihe data contained in
iRl pRganns ke use of (e nlerlaces
Server 126. [0069] The VLC Application Server 124
D08 °A% shdwn 1 FROY, 5 vER BLSY! 15 [ 2Shediflo the Directory Server
130. The Directory Server 130 allows a VLC Client 150 to sign-on to the VLC Server
129 in a single authentication step (known as Single Sign-On) by authenticating users
or VLC Clients 150 against data contained in the Institution Database 110. In another
embodiment, the Directory Server 130 is an Active Directory Server. In addition or
alternatively, the VLC Server 120 allows VLC Clients 150 to sign-on to the VLC
Server 120 in a Single Sign-On (SSO) step by using Microsoft Active Directory
(MSAD) Services. MSAD allows VLC Clients 150 to log in to the VLC IM system 100

automatically using Microsoft window’s login credentials or tokens.
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extensibility to the VLC Messenger Server 126. These

catl on Server 124 engines, as depicted in
willi Pl 2

a Data Manager 124a, a Confer encgcgﬁfj?(wgmo“w)
124b, a 10 Rol e Extension engine 124c, a File Transfer
engi ne 124d, a Session engine 124e, a Session
Wor kf | ow engi ne 124f and an Activation engi ne 124g.

[0070] The Data Manager 124alfmnages the inporting and
updating of lecturers, students, staff and course
[0od5p rifechi YhC Chent Ghof seis aneixgbuteblt Zppliedtioovsty Dﬁﬁl’[s -interface

5. b | | ab d hr
IpSaRy 6 B PP R PG GO SEiPh 1 QPR S ArEhof g Sopabilis.

\?ﬂ?h "‘Sstéll?eﬁc ﬂ%'sé W’Ec idht %ﬁaﬁSlidﬁ%n@ﬁfbvﬁw posat iCRst 4190 with rich
i ne rol e-based wuser information. The File Transfer

W ci%eeni sonds wihiohvisteset it thie i VHeC Setveonldnd \f}lpq: &lient 150 is then
B LU SR O MAehf 8 B gh 5 8 i

(ﬁi Mdﬁ&hﬁznt Rigt@B0BBGEES of s VLIACTiekti apdlit&ionatad]sokiiEbe described
data records on 20 perS| stent storage in a VLC Canpus

lpgt-abase 111. The Activation engi ne 124g activates

and manages all VLC Clients accounts. In addition, the
Activation engine 124g popul ates the I M system

[008E] aks dbéc&bsd e&dler,%@ﬁmsmbkll(bmchr@b Iﬁeiongéif servers: the VLC

BRebreRir 150 o VoS ARBRCASE FO I FRerS YEE Nifgaser Server
gid f[‘ﬁéﬁ%% ; R&l s%r&frs ‘fjﬁ %Q@S% &Qﬁ“be EJH?SN\/&}@ let&Y s 8108 Server

architecttre I n de ends” on, hanel
12801 thﬂyl o8y Daphm@élyﬂmoateal fresega@ic mnbwss bJatt la:ﬁazsletommnnnon

P S A B BB R RERR S oms Vi SR el eisint e logical

Aaa&e@ has elﬂ::laz@ k6m %ﬁ%@élﬁﬁeﬂ F tB&hindé e M@a@téﬁbm&chms
. 30 WD'2007/ 114789 PCT/ S&2006/ 000079 16 [ 0072]

E&mmltbe@vaamﬂus@r embiodimentis pravided Davapese lans rgmbeésﬂf VLC

gﬁﬂ@% E@;y%gg @%{g\tﬁgﬁl ﬁl%%glpg %@ ai% ?tafqno Hel! eglﬁgdﬁxen&f the VLC

Seabére136;) a 2odd BuMERS 169SasSE@Wh i FT@b I6e1s1d3hp1wéch lum spread the
the institution. The Institution base 110 a

degranic taflly Hueveh Hpéﬁirlﬁu\ﬁLﬁgApalmaé@nﬁf‘éV%rS| 1@4%&%41? 8pd VLC
1{4? %ﬂ% e fR Bydigs shown in Table 1E), and
stuae

sinrelation to their courses (as shown in
Table 1F). The data in the Instltutlon Database 110

[ QVI stem 10Q with a cture to il
BRE vike Kb iRt hiies 122 fan o b A s & MySQL,
| nsgﬂet@% g;%a%ﬂe BPtMR:%.%ft RN RSvE. MR VET BathhiBe Server 122 is
preferably configured to support real-time replication. Real-time replication is useful,
for example in the event of a fail-over, that is, when one database server goes down, a

backup database server would automatically come online,

[0068] The VLC Messenger Server 126 is configured to implement an eXtensible
Messaging and Presence Protocol (XMPP), for example, Jabber Software Foundation’s
protocols RFCs 3920 and 3921, The VLC Messenger Server 126 facilitates the login,
presence management and the routing of messages. XMPP allows synchronous and

asynchronous communication for Client-to-Client, Client-to-Server and Server-to-
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10 Dat abase 110 data but al so stores details about

sions, student progress, questions and

Wié@i@éﬁgi Tabl es 2A- 2Qin FIG 8A show pargcge(;:fu}q@oooow

entries in the VLC Canpus Dat abase 111. Lecturers

(Tabl e 1A), Students (Table 1B) and Staff (Table 1C)

information are aggregated and stored in a User table

(as shown in Table 2A) withlfheir respective role

information. If IMdient user images are avail abl e,

Sdreyr hiessapén@die thd prﬂeﬁhWOsyﬂhheIQ(assm\ﬁnndtmnfadiﬂ the VLC

i SRS B SR BIVIE) Gob Rl BB e o

;giggga%fé éHn%?o apd on%wmt BletRnbdiSidvdra3Rethdsy %urfclu@ﬁzﬁ%‘itensmns

rom Tabl e E and | F respectively) are captured
gy vsravBthe mteafaGes ppyvidebinethea¥ Vo wmuing CﬁakbhfeVZ_Iﬁ) Messaglng
%abl g‘? 2A-2D formthe core data structure that
ésthe replication of information fromthe
Institution Database 20 110. A hel per or Active table
(as shown in Table Zé) hel ps the Data Manager 124a
[0pReht Bee Y& CaAppligation ervﬂstlﬂﬂdtqstsm sxitodlsasiacy ioproyidenimetional

1 h
et B AP PRy SRR I8P Vi gl Server 124
ey @t deplvied @ RIGe 7A€ Coanpusianagdr VR4S @.r(gcﬁffex@ﬁcteadi]m124b a
111 112 keeps data i n t hiFd abases current.

lf Fgtengiinengipe dedf é Filg 4 Eles12ad, g %%mg eeggmsnme,
sﬁﬁ?@f&ﬁom’e gﬁl% 1228 4O RO H8n ei':%xcg 1p4gcturers are

en e to assess students and track their
partl ci pation, and record coments on each student's

P HIRIRE, BfoRBEL L EALRHAREs 0T BIHEBnE R gt
étﬁdeW's?af? Eﬁd WolidsBlinforhBS:S BlRS €bﬁf‘erérﬁn@oéntgn§€012tﬁ3 allows group-
stored in a Sessi onReport table (as shown'in Table

xepd callabortions gndzstﬁemtmm tbrm};h theansenad Ya@galg mtme repms”. The

%%??’%%I%g%s%ig 55;;1 gz‘# e%g) ktgﬁglﬁ T%ﬁcfggoraﬁogﬁs t define role-based
Ref iiFodR ) 006 18le TranemeRgine ML Slovishieth @€fieand online file

concentrates on teaching. TA generated information is
tsansfeag The Sgssign @rw@nfel%‘!@saseﬁémtmrﬂrsm HiAs iphpeping girtual classroom

S | r
TG oS BRI’ Bualane, SERP NS ARRLER B ggp gecores on
}(@st&:hbmmg’e iahl ¥L21lampng ImtaﬂhSeslsliloﬂH«epAcmvzttmbxl engme 124g
as sho i n Tabl ?&ﬁs& The VLC Ca tab se 111
%ﬂ“é’ét% é’éal‘tﬁlﬂ%%? anes%féegﬁtén dditien F.%W@Bm engine

BULBOBATEUTEE M SlbZochi a0ke. Thd l@ess%?mmv@%ﬁ%me 1241

In a Question ta as shown in Table 2
mﬁaems neuiing of chssroameessior dada fromeoneAdsesdivnnt S mbalnether
(as shown in Table 2L). An assessnent can be

[0071] There are three different sets of databases that the VLC IM system 100
architecture in FIG. 3 depends on, namely, the Institution Database 110, the VLC
Campus Database 111 and a VLC Messenger Database 112. As shown in FIG. 3, both
the VL.C Campus Database 111 and VLC Messenger Database 112 are connected to the
VLC Database Server 122.
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seen as a nunber of questions. To allow the easy

WH?&SSI ?ﬁet of these qguestions, guestions ar eFCT/EWOOGIOOO{}‘?Q

d by their subjects (as shown in Tab
and categories (as 10 shown in Table 2N). Each
question in Table 2K can have a nunber of options.
These question options data %re stored in a Table 20;
such questlon opti ons may i ndPude a type of question,
for exagp a Mil tiple_ Choice ggestion, an Open- Ended
[opez t Asrescried essliern the Fastiteti tibaeni 10 tsmeaqd@t@memmmg to

RED b CeahuBgs TR Shien Y TpC Shehitgin BT A SH (g shown in
Pis e ) ahd comeen(dsahowhioWRbUNED) withid &@hnﬂﬂﬁiﬁl@{ tTHeOInstitution
file or fllesto each question,as shown by the data

Paialans| 1d 020 storeq Hrpration RepaldgeOdeHtery ’é’s‘e’élﬁéﬂﬁo fheir courses
%&@@h&w&ﬁ SRR h@r sﬁ@%agmwlﬁ Qela kétﬁeﬁ &&egg&f sffwn in Table

uest i ons ssment S
IE)b ITéle(d’eﬁa sh dlbm Insmufi'(ab I[htzﬂ@se 1I¥0g)r08ilﬂesthevIM aysteppl 0@ with a

res i TbI 2A—2Qshovvn in FIG
d@ﬂ%ﬁ% W%%@%@ﬁﬁsr Bat abase 112 is used
by the VLC Messenger Server 126 for storing

information of VLC Cients 150 logging in to the VLC
mm%y’ﬁh@ML@@amph@Da\alb@edllemt ¢y dnetaddsonreplied afies Institution

resence inf arts of
FRE0af, ¥ ah. RUCTR Sl AR, b LB Re o fed i progress,
qhlies a4 SesslrhhTables 23-2Q 48 fBlGd SAFEhE{A@arQGf th'Ehﬁ‘ltnes in the
s .shown in Table 2A) are stored

KO ChEagPs Gafbapad | bhbestaress (hehle 14 Stian GBRIIIB) and Staff
GRBLCLOPRIGANEY P ARG PRy B arbler (RIERE! ghown in Table

m%)fﬁwghmlhmrsrespiw\ré\mle Vﬁbi‘rﬁﬁhone DIV € likRehgses o s are %\lraﬂablc, they
in [ 0 se group Rost er - oups e
%rsggéq%mﬁlol’qw ‘F%Fﬂ PR A0, Qe Vil g drons Bable 1D)
t taﬂ:‘armléséfa pc%ies O'sh&9n qﬁ“l%blerﬁ @ﬁé tg% bf EB&ures and
B 56 1%

own 1 n Once a Vv I ent gs In
Studcrtte tQ/LI@lrI M@EV@ m\asm Gifronh'Eahib |IErﬁddslftrrﬁp®:¢Itvekj'ataae captured

4R RSB0 2 Lronss (b 4kt B SDke iR ALAD Tormn the core

&dta Sticthre I8at Quhtairs e Fe&)lx@é’donsofqﬁﬂ}frﬁﬁﬁotgﬁbﬁi tﬁé EntiG A atabase
|n a Logout table (as "shown in Table

Blddi4 helper syé-p@m M tssshoamonsT abdn 2Ebhe ﬁm@e&a Maagger 124a

il MRCR" Ry BoR T e P TR o S Chbly Pl essenger

Butabages ¢1 sel120FhBagdsating of keared, stﬁd@tdvata@f :rfﬁisam information
tablgﬁl((as shovvnln Table 5 3G and a (as
Cratpug a3 esswaﬁev@@ww%ﬂabbrlI@dfeﬁ%éétaﬂzhe databases

current,

[0074] When a lecturer starts a class, a class session is created by the Session engine
124e. Lecturers are then able to assess students and track their participation, and record
comments on each student’s performance or participation. Information of each class
Session is stored in a Session table (as shown in Table 2F) whilst a class session report
is stored in a SessionReport table (as shown in Table 2G). A teaching assistant (TA)

can be assigned to a class to assist a lecturer keep track of class participation and record
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wBsFAd

structure also allows VLC Cdients to set vacation

@fin a Vacation-settings table (as shg D006/0
Tabl e 31). Data in the vacation-settings tabl e\é’gislc 00079

VLC Client user to query information about another

user's availability. In addition, each VLC client user

is provided data space to stl_?(re private availability

data (as shown in Table 3J) he 10 private

avai | abi | | dai?a are used to i nforgn a VLC di enC{/ user . .
CURRERE | WY Ish o feeturerseaucenipaies Qn gpehinge TATERRCHTd, infermation is

ﬁ?x@d' iabty TAt ﬁéb § sh qg'ﬁb%&ﬁﬂ.sﬁxeaﬂeh%%ﬁ?&ﬁaﬁtos 880 session
of f ssa 0 are

l'i ne requests’to users
etbrds iand r@mds et staltekiam:tehtwerbjf in4 TASesssmr tabled(as slevei nelable 21)

HRCSAger Bt anHaetls 18 Snib n dobin dl: T VEE GeaiaRgpbose 111

3386 VRFesIAR s chsRlithsSuseMBRts Qﬁfoﬁﬁ%%ﬂﬁﬁalfd% 16381rb2486 YpubLstudents.
15 respective VLC Cient users by storing queue

The augstionoareistorad @Jﬁl@lqstam tablea@s shown in Tnbwazi{)sar@@ssessments
V 126
0l D540 %l BRSO NS 48 et cn

seefaisvietiu@bert bR qMsGotd. BatBoWw e Maghinanagerhient dfetﬁeée\/@uestzons
and ,pr oces? the nmessages_as fast_ as the VLC Messenger
asstiens arselapsl MéirYStheerwbsec‘t‘St (aa shown e dablegdD) séwéﬁegories (as

SESGPICLER, 200 IESSR0DA 8 DR S hobhay b iy o

quastigp opgorsf dath eredstb@dsinraitabie é@ siich Z[admheﬂ o@ﬂeﬁé(may include a

&85 OF PR Torarimalee s MGaledaRaice FURAR: p GiReaEnded Question,

AMESEHEr W &@ex‘nﬁb@x&ﬁ’e@ﬂt Sthe %‘:’leﬁld}i asth ih %b@c Qﬁrare stored using the
i nstallation of the \?(4{1[ 0, the Data 25

Nﬁp@gé‘ﬁxtlmkumlwmage TIMEh e Whest clteatmg)rqubaheamghe present

e R P B bl siclrnPotale orlar s Rk iefep ™ hown by the
AIPUBablO2P AR YGitbAlan dREssMest (@R SR fAarAAE) dehlbeC@hted with

be seen as a |ocal cache for the Institution Database
lifig tp amumber ef greakionsdly Bewng detein ;4 ssesumeniQuenion fetde (as shown

B Bahonal 191 4 YRl R e R YR R A 2 o
MIFIGL BAsyst em 100. The other difference is that the -

VLC Canpus Dat abase 111 stores additional infornation
on class attendance, student grades and virtual WO

?995?/ T g@i ﬁ@%xﬁé@ﬁ@%@#ngg is é% %%r“\@@@ﬁ?&%ﬂ%é?%erver 126

such as data sto abl es ues
fas steﬂsgmfbsnattcsudWh@ Qene 150 13gdihg & Khe VAQ) IM@ystem 100. The

u ru e.Data ger 124a eurlst cal

THE SRR Rt el sk FRGR e Bac apnioanay. Pars of e VLC
MeSdeHgéDasibEde 1 3 @RIARhctut@CAM @bHvnMiP T’ﬁﬁlé@ 3 R13REUvhich are
or left the institution, changes iIn courselelectivé

eg:pgxﬁgdng@‘lﬁs 9A. The User data (as shown in Table 2A) are stored in an Authreg
table (as shown in Table 3A) and a Vcard table (as shown in Table 3B) after a VLC
Client account is activated. As the VLC Clients create their own groups, the Activation
engine 124g stores information of these groups in a Roster-groups table (as shown in
Table 3C) and links each VLC Client 150 with other users by storing data in a Roster-
items (as shown in Table 3D), Once a VL.C Client 150 logs in to the VLC IM System

100, the client’s contact data is stored in an Active table (as shown in Table 3E) and
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5 VLC Cdients 150, for exanple students, may have

wohaned 4p or W thdrawn from sone cour ses/ el e%‘r)é%%oesl{moom

and al so courses/electives that may have been

re-designed by a VLC dient 150 Admi nistrator. The

Dat a Manager 124a then updates the VLC Canpus

Dat abase 111 and the VLC l\/bsagnger Dat abase 112.

Subsequent regul ar runs of t Dat a Manager 124a
sures that changes in the Institution Database 110

Wi e eiepd logsaeie theashend s €opbct daigonailogeedainas LASpHdtable (as
s\ﬁlogn%gﬁlﬁ%p@d Iﬁ%&%ﬁﬂ?,ﬁ'ﬁg%@@%&r&&é Cfaf\x/ést]:tzm%s%g&eﬁ%t will be

updat e mpus an ssen
displapalsescdiain tinkd 2ndidays realll ¥« Chienks Ivetoelogi] d)lﬁ?i?g:lthat period.

Grats 7 S5t oo s A & AL T ERAR (o s3gvm n Table

1@} WS Moﬁpﬁ&% ad WG Pale BLBSTRE &7TLCY INPESIBY FgeP']De&ébase 112
the VLC dient 0. However, the’'prior art XMP

shocire alse sllows V\MG Glienss kst ivacatioo messages an aliViagation-settings table

Bh S B p0iP D% P et ARG ol Clisht user 0

dueey MfGnfatiog Absut LaBther esef’ls augitabilag, I!nrtid@mdne@dchf\m@ chent user is
tut or s/ TAs, students, researchers and adm ni strator

Bevidsd e épaow tpHStony Rrivbe PEallbiliy drty (Buphayen ﬁgTable 3J). The
M&E&a‘ﬁa aIé/ Héeﬁ%'lgﬁ; orfd d YELUERLE t%maco‘n‘tﬂc%é Ifother user

I N nmore an onée aca
whcm issefflinel @het pm%e availabilite data fim ¥ allo 30 Ialsn ralln‘wmserstth aend off-line
one academ c cour ses/ el %&t ives_.in a given sen$ Ehne sers to

THATABHEANG SIEPI R iR UasH WheaHPATE{ing @aR ek Aoy
RO ik EQréE}'h@ﬁg %vh@ﬁ héxt %Q-Hpsl‘hel\mﬂll}ﬁeﬁéﬁgezr'ﬁatabase 112

i nventi on, Rol e Ext énsion engi ne 124c 1 nt epts
albeallave tok |\€r{f Mﬁ%@erxgenSmer 136stoi hodd fluars bfimea&get Or delivery to

AP S R B b 5§ RS bl o shown
X SK). UiRe RbSvyt 10ad tBOVIIT §R%ksdight Sﬁlvgr gmwss%aﬁ 18t be able to

their choice or |eécturers to take char 0
dedives aspwiget 5 Jast as ﬁw R@I rgceipd @hi‘lileoﬂ Glipats 1125@om1ght not be

A o 9D D1 B 7 et

s theV LOMesséngdeMSepst €6 stofis! tHe Rksagls BB @ieue Wﬂlé] until the
this Role t ensi on engi ne_124c, VLC dient 150

¥Gdeins waires e seesiverthems FibhuP i shanys omoppiseaf thir daipstructures
oo 4SS e B8k 00070 "0 ext ended Vic Ol ent
contact information is then returned to each VLC

("5 B30t Ao B O 8 o 5 o . et
preddterRfndERER VAL O B AER Y& hitdiBh&5Hation of the IM system 100, the Data
Manager 124a interacts with the Institution Database 110 and loads all the lecturers,
students, staff and course information from Tables 1A-1F into the VLC Campus
Database 111. The VLC Campus Database 111 can be seen as a local cache for the
Institution Database 110 but differs as follows. The Institution Database 110 is
institution-specific and may contain many other data fields which will not be required
by the VLC IM system 100. The other difference is that the VLC Campus Database

111 stores additional information on class attendance, student grades and virtual
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5 [0078] As described, the VLC I M system 100 supports

wBobdy/syabem managed groups and user-defined @eQrRSa06/000079
Syst em nanaged groups are mai ntai ned by the system an

cannot be nodified or deleted by a VLC dient 150

other than an Admi nistrator. User- defined groups are
groups created by a VLC di egg 150, for exanple a

student, which the student n manage and popul ate.

For exanpl e, FIG 10 shows two groups, nanely, 10 an
esstrom gessions ésugh ga galsTraeg %Tﬁe&%ﬁ —2Ipstieaignsrangdaseessments

G TN B 20002y AR T TR 120

Iydmhlsﬁctalﬂ'rEM%kS chalgas s €t thafitutiod Iitabape b agdatiby saldvmcq: and/or
dient, %r e ? a_student, in this tenm@j\? roup.
leefurespybe mem oz lefb thedpTtiYlons changasineguise € groupings as

’Y'f:@ lidei 50t %&aﬁﬂﬁé Qté%i ét's %%ay hzﬂretrﬁ‘ér%d W@ﬂtﬁhcgﬁ nefrom some

ecturer. owWn e are sone
appeeaieleotivésrandat do ccgnm{m&cﬁ?&iﬁﬁﬁﬁaﬁhambbeﬁ&bkﬂeﬁgn@d by a VLC

Al or]é%réﬂl M Sy ﬂ)gﬁ%ﬂape tng%lrl gulgl i ti Q@%S;LC Campus
]ﬁ%bﬁéa.'m' Ad thiSvaat Mgsser%ép ba%bé@ﬂi?@ubb@u@@p@gﬁ%m of the

assigned to M crosoft ates to nerging of duplicate
DetarMeoegesl e ensseesptiet cheges dncbatlasitutips (Datakxseshidudata are

S..0f . r e r
hed s ol P o iRe BB A G B FRUPaR SRl Roases 111,
1adreilept ipddtete Wpdaying afltRe VI Campud And Maskeithen Databases 111,
Wth this Role Extension engine 124c, it becones
U@s‘gﬁlmeedes‘f%beéé?tieﬁe a VLC dient 150 with different
roles in different groups in a contact list generated
with the present I Msystem 100. For exanple, a PhD
[sord eWhen n A CKllient Bs(shaASuoeagsioly degied heth the I’\dL(é Ih‘Ssyatem 100,

tglec\%u r. in an_under 8raduate cl asst Prior art
Vi @{GWGH Seiper é? SRR Poeet Histng ae é’“‘é&?%@formatm to
BEOUPE (APPSR H@w@v&oﬂh@%néﬂ aft &NEPP 6SSmdR cbfcerned with

allow any role in a confact 1ist to be changed across
gmuuphingson ro0gedingipresenbe 1rFﬁoﬂrmtEmttbatsthcm linmtgéangacttconly one

&Rt 0t RaRLrR O SnEsines el ol STeafIoRAR sierured into
1@&%&%&.' ﬁn&rsmﬁs* SftudeRRy| fBSeatelftels maaqﬁﬁnﬁ&mrs) nfdrr@:aﬁ{we with

offline file transfers among the VLC Cients 150.
m@@bm rdrach govp Sergosrigoob 7 golepTyHerllye ndagher O%ﬁéhtOé/TA may

B L6850 ABH ¥8h Bl SCIAER. DRLES L RAS DM CY corol in more

Sstem sys I ns
th@xu|0|ns a)caddmcfdohmesm&cawes g atdiger eahesta; and else OULC Client 150

RN AR I NG TN T Sh—,
tggék?)gen%xtltﬂ#l& EEARS L SASinthLdRd BRI IYC IC1RM P40 Hntd Uistidd from the
VLC Messenger Server 126 and modifies it, The campus-wide VLC IM system 100
thus allows a VLC Client 150, for example, students to sign-up for multiple courses of
their choice or lecturers to take charge of multiple courses/electives. The Role
Extension engine 124¢ allows VLC Client 150 to appear in multiple contact listings
having different roles in separate groupings which prior art IM systems would not
support. With this Role Extension engine 124¢, VLC Client 150 students can create

their own study or social groups and add their contacts in the relevant groups. This
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5 that the VLC dients 150 can pause file transfers

wan6h78she them when they next log in. The F%’?[ﬁcz 6/000079
. t he ({9L(03

Transfer engine 124d thus gives flexibility to
Cients 150 in downl oading any files to their
| ear ni ng devices. The other advantage is a throttling
of the system bandw dth. By.throttling the bandw dth
during file transfers, the Fi'e Transfer engine 124d
hel ps educe choking of ,the bhandw dt h of )
e st 6ﬁsent RORIA IREPrEIgtipR &5 g’ﬁﬁﬁﬁ%’ﬂwddf@ agele Yl Clients 150,
PS80 TR PEE lich SePRERKL 9t b
sye;%rgmslgs ?lhat \%/hen sorré3 of et e VLEHQfF%%%tHQESFH él%ﬁerent groups
witbrpdescsteddedeil latee of fline, the File Transfer
engi ne 124d woul d send each file to each student as
each one logs in. File transfer in a prior art IM

SR USsceiBbd,Cthe VL RS 3teh® 0P k@iHorG ! Hot by didm-managed groups
[glﬁa?i ne. 15 [0081] The Se}gsi on endine 124e .)IrS a datg BrOUp
andgissedefinad grotips. stystam-magegadegrovpasrsr weimtained by the system and

558 SDAREE ok BB P Hoh 4SS TR R o

dafinbd geoups lagcirongs cratedAy 4 VLT @kdntd 50) RS ex&AHRI Dftudent, which

student attendance antl:i progress and even_interaction

the spderdean manggs and pepulats. §9& exampledi el O thewnbve guvps gamely,
' 24 t ] AAag e ks a

AL RRerbe *01a8e ) ARG (008N o AP pHBR "Rlqun, TENIS.

STEEPL03 -G30is ax spatamsmbnaged t droup msdnaped ibgna Ol abldag institution

110 are marked "in-active"_upon the first |lo Yoo :

Fhanisgpter NHH’EE;E%W%‘? A B IR BPHD ﬁlaé’ﬁé?f&wéy fgﬁbgi%hent for

Shopld NS IWRBE téhn &p.l ent user account needs to

be activated. Wien a VLC Client 150 logs in for the

first time, the VLC Cient 150 25 issues a sign-in

ta 180 to the VLC Ser Vv 26, . .
Y G TRiaBfialits sisholb M ol BN Sent i EcpiAd Tst, in this
Slalr®l ofei et tirdrNAL BRowh fa MES I0N@efe arPabab m&%@agﬂeaﬁng in both
fails to recognise the VLC Cient 150 in the VL

gvespedetC2 203t @Based ITENNHY Aspries aat il Isystermweadderot allow

ifel o o e Sh Pl s 068 S B P g €8 e

publiditimawe iU DEOSY0IT 230 aédigrdito MictdieftMelatéptnterging of duplicate
Dat abase 111 (by | goki n% up data in Table 2A in FIG
IgQgrds of 3 cqrput ased peact 15D, As shavgrinidGed 1, thagoles of members of

O Ry BB TR P Bty BB BRSOV ittthbn fns,that s, o identiy
d lettorarpd TArorfsheienfEablith tRiX Rale FateheioBAngimd 1744lieb&@Bremgossible
updat es Active VLC Clients data, in Table 2E. The )
%ﬁ?%ﬁ féﬂﬁeﬁ%@mé SPowgh Fept FUeHCifls oS g P % fRptact list
'
B0 YK BRSO, e IER.FED P 96D o
magbeassigisdesralgas hdeotlre Gaapusdddegradimse clhdd Paiod art IM systems

would not allow duplicate contacts across groups to appear in a contact list and less so

to allow any role in a contact list to be changed across groupings.

[0080] Like the Role Extension engine 124c, the File Transfer engine 124d is also
another extension component of the VLC Messenger Server 126, The File Transfer

engine 124d manages both online and offline file transfers among the VLC Clients 150,
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5 the VLC Messenger Database 112. The VLC Canpus

Wge%@gﬁ§%9lll only stores the class grouping 5’%%[132:2006/0{)0079

I st1 ngui shes them by the academ c cl asse
VLC Messenger Database 112 stores both class
groupi ngs and personal /private groupings and
di sti ngui shes themby the VLC Cient user id. This
typically nmeans that the VLC 1Carrpus Dat abase 111
stores one record of each cl ass-students ﬁh
Rer@xmpl@ey&@n@erromﬁ@b%@@elﬁllzc@twcégs viieg %&1 ﬁ system 100,

sgﬁéiggfbo‘lf u eX| %Et#gc?&; « fuﬂs g%ﬁepﬁfé %ﬁﬁalmﬁé‘h*iéh@&%eotes out

tGIthe plofesser’s VIqO Mliaat 150 ﬁtﬁd)&’rmitviho rard Both omlhas sntwiflinet The File

e

R e PR Ipg s Pl BT et R i e, Y By mest o

ihoThe Felef Transfet Ier!gmet]]ﬁ!éd thad pives fleribéltyi meth&Z\dlgC Clients 150 in

%)(f:t i r?gs @'%’Vga}?v%ﬂ *F-fll eg’f@‘%g ‘E)’S%%ogg? P{}lg %ﬁés a throttling of

BEQGSRH BANIWidth. '§y&ﬁ1®ﬂthﬁ§&ﬁ8%aﬁ@@ﬁitﬁ QiuHiﬁ% ﬁMLﬁansfers the File
MesSenger Server 126. On subsequent | ogins,

Dapsfprt engbee Eldgrholps t@ap@wsbomg gf & witith @étnaysrm@smns in the

h
4 P BRLBEYe T3 354 MR oo P B e BB o 1
Setereis iHal Qvhehhengihdé WLAaCRent 860 afoe eidiﬁple sfuatamusmd of{line, the
VLC credenti al /token 181 which gives the VLC e

RispIgpdesenging 1 4d W%éswapb 849 oreaca ﬁf\vé?mf@ &a%@m}esﬁ in. File
%ﬁ&?ﬂgg G BV s é ?uFdQﬁa&ﬁ%ﬁ Fcaﬁ{g:ﬂp(gie?]h deﬂwﬁe

sign-in s unsucc access wou eni e
a successful sign-in, the 25 VLC Messenger Server 126

returns roster .an rese ce i nfor ion,192 to
sl s e Rruneing d2P6 8 & ot thkbne Du Sery P St onelassroom

él-:gﬁoﬁ SadeA i SOERREGnYe WME B%hgus BXhEAsi 199, 'Fﬁlgs&%m%%ﬁgme 124e

which then returns a structured contact list wt

erllmlve a YiLeLPlient liihd;upln es erlc@unenfoo ﬂ‘n@atto dracltgazdammshen, student
VLC,d i ent ~150. % when %1 nlt?

qtispdancgpn BPEETy AR eY"ﬁ“P rarﬁt‘gné%*BP’%ggs "h%" EF

authority to assign TAs into 30 his course.

addition, VLC Cients 150 students are gi ven I i berty

[P882¢ r Bhet ActivedioncaginedAde activates andrmprageseld theoesingact groupings in

FoauRD oS SRSt aPraBO” D Rkl il fyfstion

]Ihtals&e A0 ved Bhskediaslirgaqives upsry therfitel 1oad 8y tﬂl@keDh& Mﬁ@ar@cr 124a.
ecBgrate courses/el ectives or canpuses |llnked to the

fthiadipn eagingdagd gp@@@x]m‘mefiwélearae‘ééﬁtclw@ﬁemag%méﬁ?eds to
HORivhR8. Waen LYY cidh 159 kb if Esinhe IO MhEahe VLC Client 150

issues a sign-in request or data 180 to the VLC Messenger Server 126. The VLC
Messenger Server 126 would not locate this client entry in the VLC Messenger
Database 112, i.e., fails to recognise the VLC Client 150 in the VLC Messenger
Database 112 and issues a failure message 190 to the VLC Client 150. The Activation
engine 124g then intercepts this failure message 190 and attempts to discover the VLC
Client in the VLC Campus Database 111 (by looking up data in Table 2A in FIG. 8A).
If the VLC Client 150 is discovered, the Activation engine 124g duplicates the VLC
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5 of a prior art TMapplication. In a prior art IM

Wagfﬁlwﬁﬁfxl on, a contact list is initially enpt

n a
corporate | Mapplication, a contact |ist may pﬁylsga(gm/oooow

al | the enpl oyees once, that is, in one group w thout

any role differentiation; the contact |list may al so

include those enployees who_have not used the I M

application. In both prior afZ IM applications, a

contact list builds up as users sign in. However, in

Cliont s llnﬁbl'ﬂy?&ﬂoﬂnﬁrdlﬁ Tdde BAA tohEabde Sdeand TableniB ang wdates the

can ist. for. a Il ven .academ ¢

A0S0 €t aothiin Tbus P B R BT g 13 fagn proceeds to

lﬁlﬂldﬁﬁﬁthg %s%ﬂ Bfdrbfifoh g dhodil ik ukd mte@awabmo TBles!IT and 3D.
ddition, the contact list is buil é;:aual

'H@w iglaGlifferasme dbetvgpnghe rastardabies mhtbe Campig [é%éahase 111 and
891 BURIE DR P ORGP B SYED, s e

difkst @atpial reerwladi cﬂ‘@tlﬁé\ﬂs}@@tﬂhém By @S abddeimit Sclasses. The VLC

especially at the beginning of a senester when, onl

Yesengssldatokase d [ Rriterabethudpsigromdngs md pesemlpotya rgroupmgs
f

L8 Bihelnl{ e BPUISORCIRA Lty i SiE | ity b VLC

Qbfpusf Databasanidl lesmrestmxéeletordsofgafmsh|ciasssux:ieatssgmhpiy1g. The VLC

g ARG 1 210Gt o R R 801 e g epach clss

A OndR R Véshtﬂeme%ﬁﬁﬁfé’e of ﬁkft%&ﬂiﬁ% an R Y itde1éhCusPs’ contact
l\/bssenger erver 126 indicates th his student is
infoainktign & oolasnint ndt yeprotivatadlhis mtoraﬁan ipoveessistdepisted in FIG.
1? nt to all the nenbers/VLC Cients in his

tact/class list to update themthat this student
is newy avail able online. Such a change in the st at us

of a contact information in a class |list requir
189831 i HGe 138t illpairaten 8 shtirnlogpaprocsss phihg presed VIC system 100.

b e BB R VR BESIAG VPpEIREfst i, e

Aatyianien bAgingd 24@610&1@3.&51 eheWLCMEB et rigracBenmefol 1d R g fﬁbqarocess
roster , 26 issues a single connand

shpwaredl ﬁh32§f éin%v ftﬁﬂé@té%éhff‘ REQSERREqRel 1pt e@aﬁ%sm@ck to the
@?gﬁ%ss%ijl S8l €26 %ﬁgﬂgq@?ﬁ@ﬁ%ﬁx&, F%@bl%?j@sléﬂ-ﬁ data 180

s logged into M system 100
ark Gefl diegctly ®0thé EﬁrecmtShsmr 180 ffor amthemttaticer. Onae Tk, sign-in data

0" e e R eRcRere Clifetorb sryery (4L e sl (g b0 are thon

eRhfe@s VIAN Bt dBYAINEKROl 81 FhiNSV MG/ BOOFiddk4iA%ccess to the
PCT/ SG2006/ 000079 24 engine 124c. Lecturers are given

Yhe Anplinatidan Server daand %E@Mesms%@web}% inpverceeseful sign-in. If
tudent s, col | abo I QN Sessi,ens w_st udent

B it iPauRRRerRl 858 ST RS RRtedl VRl HOGERAY signin, the
BECSMERENgeP |Sk3ﬁfé9'l§5 r@ins@ rbAePBSERARte iMMEh8on €910 the VLC
Students typically

Client 150. The roster and presence information 192 is intercepted by the Role
Extension engine 124c¢ which then returns a structured contact list with role, grouping
and presence information 192a to the VLC Client 150, For example, when a VLC
Client 150 lecturer has signed in to his course, he is given authority to assign TAs into
his course. In addition, VLC Clients 150 students are given liberty to create and

rearrange their own private/social groups, such as study or sports groups outside the
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can start peer collaboration sessions and view their

WB% FJI‘I%BGSS tracker report. Role 5 perm ssi Oggi%hgd()lggooo,m

I'S stored in the User data in Table 2A of the

Messenger Database 112. [0086] The Session Workfl ow

engi ne 124f is responsible for routing classroom

session data fromVLC Cient 150 TAs to VLC dient

150 Lecturers. Once the TA ha%3 10 assessed the

st udents for the TA class session, the TA subnits the

FoRd e BRWRES: Thess privatediosiah groups saayy avolverstudsuisefpm separate

AR or e R e TSI R T g P oups.
of other VLC dients 150 through the use of virtual

é@”@ﬁteiﬂ”%?r?@a@%eﬁ%m%%%bf?1@?\9&& a0 ciremicom that

1 I
3 EBTUR 9 Gotalhy UHGE A5 el YO it
émp?'ehw ceperaga )i aﬂiﬁlgdzgon rnfmnmg hsthnna}SlnsfﬁlﬂE allahd éx8ployees once,
erence and, t.he Conferenge engi ne
B3’ e ot ot ot T EiegatioHg £ CoRHE o RpeAieo nclude
ﬂ@s@'dmﬁlb?ee\éL@h@ he?v%t ﬁotlﬁged’\’ﬂ?b 'I'W%Bbﬁéd%ﬁﬁin t1heboth }{}'1% art IM

nmeeting roonf. 20 [0 As described earlier,
anlispionss e Cpﬁféﬁtdllﬂt buéds m@a:memugn ap plaveeter,an tlnenVLC IM system

gdhe?ff‘ﬂmé ﬁeﬁéﬂtﬁﬁg nQ%Yiil ﬁgong%céﬁ szstgpxl‘c;'%{];l%i%glgB?a@?glcgg%%/electwe
@prem@acaﬁﬁiopﬁlatddownﬁ &Wﬁ%d&&h frbn GRAWRituflol Databhss 110, In
ar e in tools that are provided for

iiiony ks Gﬂ’fit%“r?thsﬁtﬁpll"%lg 3| BRI A SPKVEE Eliants ASrstagt using the

SSi
SLCMERTaR D oy OURIaNkay S0 EESR SEEAG 100, »
Qedxit/olasT dist 5 padifally] fE§Dpulbhiag CasremhoTpahiat 2QROthp rediddelass list
t he .c r.basic tqQols to facilitate i nteractijon
SRETIEDN =L b e eniBE PEA FEnasy YR AlGRE HSGrF @ouldgnitiafronsing the
T I t
SRR 04 1 a5 AR Sy B RL L SR LA e up
i8tionei s germedér Bpns. aWﬁBBkt\HpC SHient A§0,Tiol exafifplandtalent, signs in

Fi | f Joal 2086. 2007/ 114789
' egé@%?%ﬁ%%@ on Sag! P%X\g‘éﬁ R‘;?éeﬂléléﬁ“%dﬁ?‘o%f fRfttacHislaps gt whilst

BOIR6IE BHeAsibA dnBldel EYR LPAALITBLd 9&seﬁééiinfen}{£&n and the VLC
Cient 150. FIG 14 shows a user information w ndow

Messengen dervend2@andicetes thasvkig stideninis lgailidde online. His presence

L ELBETER T S A RS TR B s i

widatahémithatehis ahudest is Rewliherallitsle ohied. SAOR aichatfedd thdstatus of a
contact information in a class list requires multiple activations of information in all the
relevant groups already stored in the VLC Messenger Database 112. This is done by
running the roster engine 14, 25, 26 in the VLC Messenger Server 126. The roster
engine 14, 25, 26 issues a single command and updates the status/presence information

of each VLC Client across the relevant groups.

[0085] Once a VLC Client 150 is logged in to the VL.C IM system 100, a VLC Client
150, whether it is a lecturer, a TA, a student or an administration staff, each is allowed

to perform different functionality as defined by a role assigned by the Role Extension
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facilitate sending text and inking messages between

wﬁlzﬁ,,,gl KHts 150. Fig 15 shows a chat w ndow P’Pjrféﬁzga\%){)oow

aC| litate the conmuni cati on process be
VLC Cients 150. A VLC dient can type and even
wite/draw on one's input device (such as a Tabl et
PC) and send it to other VLC.(Jients 150. The
Whi t eboard Tool 203 allows 1 LC dients 150 to share

eboard and draw questions of answers on
Ehea T AR 7 Vet e SR dB P SH@Oo#ssipny oversee
AhHAWS cotdbofdtioaNessibm APYiEw Rided \81?5 ?r%giﬁ?ﬁ%@r reports, The TAs

captures. This can be a capture
ehocilipre plassotesdons CCdbbknabpn,aasTA HoaessinenFMeduley etc Thiadents typically
har,i Jool 205 all VLC Aient 150 to

RO B Bita B sesSRs Bk Sithe hetfnepraiiess dracker report. Role

paakisign sitiy id &tarb@ve tﬂ'eAU?séf Eiéltasml’?at%% QP tﬁ@afL(f‘gs/Iessenger
with a Iecturer Typi cal ly, users col |l aborate on one

Qé@h@@d This desktop sharing feature is controlled

by a VLC Cient owner, who has the ability to

term nate the connection with other VLC Cients. In an

foogs] et SessionrWVofk flomeed skt 248 is Bhgdrisitle fRbutdiPeladshRdm session
i on, makes use_of a Real VNC Server from

ent ent.

SOt SR Pl e 8o bheChiony 15 Hecmatvne the TA has
f t

TSR el e TA IR BLASE Mo ER PP HICTA Shsstonkepart o

preteviapUllestnrer frdeviewcadfapgrovak i on. The File Transfer

Tool 206 allows users to send file fromone VLC

Client 150 to another by interacting with the File

[dogrnstiey CengtdiRe badthe 1PA8 diohR 2 V‘L@"@il@ﬁt gﬂ%{d"@fﬁ]c?e%ﬁy interact

sits on the VLC Application Server onnect
Witk groups of yiler éiigais 1S&rtherughabe uWeﬁvzatual i‘ngbamgrrooms as

ile f e i s r.ecejved, .25 t
Gl St AT 0T B R st ulE S priBy il e wishes o
doﬁnmmx&ﬂé lehQ (céthendinfs) Bclibe wHHEnbREaLRa8 rthesﬁah}’eeﬁlfmmatmn
I f_the recipient VLC clients are online, the File

11% Hmss- erthe&h@@@fi@nae ERging 4248, ialfmnaélon“xrlan:‘@flbto the Conference

eh quest s Oln% E{P}EE{ f)gé’?é%gé g@?e i?‘ﬁ’??é‘h?sg?g& ¢ aﬁg of ﬂghvermg the

1Efoh'maffmmm&ﬂbihe &gl Olerdtd 460 Mh6 havé encdlihe Chbeitlg 100HRS
online. Al file transfer requests are channeled to

the File 30 Transfer engine 124d, this engine then
[BESESASE Bé‘srcﬁ%e&feaﬁi%?ti 9ilc @‘Eeﬁ{' FS%B%@ﬂE ﬁpgxe%ﬁta%let gpplication in

transfers to the recipients ne enbodinen
omp]seinterfage fdevicenGhae ¥ LI2 Clientr galiestion W]nﬂﬁ&is&rﬂglé i’)&%—ln concept.

G a7 Eebg o e s Ao oot SRR Gek 5 bt 48P Bulle. 13, there
afe 5 enaif pARSThEbolaRMERE pARdIS, i L & TE @Téﬁ?!&%ﬁﬁw@f framework

124d nonitors the amount of data that are
Ig&i paynelyandiespmen Toots 200 asCeupsTéalo@riDpadieny Se:psmrs@ools 220,

]%Emhmﬁé Hsﬁ&zmtofoo?saﬁb and a Class Session Tools 240,

[0089] The Common Tools 200 provide the core or basic tools to facilitate interaction
between two VLC Clients 150. As shown in FIG, 13, the Common Tools 200 includes
a User Information Tool 201, a Chat Tool 202, a Whiteboard Tool 203, a Screen
Sharing Tool 204, a Desktop Sharing Tool 205 and a File Transfer Tool 206.
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transfer. If too many file transfers are in progress,

Wb%(flilgﬁiﬁﬂ ansf er engl ne 124d 5 throttles thePCT/SGzoosm(}omg

ban by controlling the anbunt of data to bé
transferred in each file transfer request. [00911 The
Group Tool 210 provides the core tools for group
interaction. As shown in Fli 13, the G oup Tool 210
i ncludes a Goup Chat Tool 2 and a Goup File 10
Transfer Tool 212. Wth the Goup Tool 210, VLC
Cients can send out rressages to groups of VLC Clients

fg?é grﬁé‘%g Pd’f?%nﬁ% 03]13 %d’t il }Jfgxlfgﬁm%;oabout a VLC

pS usi ng rans
Cientpl 300 &1 GT(M Ish@idd ai me [rffaﬂmlom Whldolme tha@thnfde e deta retrieved

ngi he_ 12 wher eas Compon Chat Tool
tﬂ? Ué?r Qrtelen P%Eﬁlswaflm RORTGES mem@tm%bomzwc Client

Shd SR I c4a8s Maf th %%ﬁﬁfeﬁ@&een%ﬂﬁi {oD %@Ql‘lfa? rr%epm is used to
engi ne 15 124b. [0092] The Peer Session Tool

fabillxms saftdings teord and 1rrkinwme$ag&3;(bettween WEC @lupmseiSO Fzg 15 shows a

SR S8 SR ER N Bl A8 RO Fln B Eeeh two VLC
@H@ﬂ!@lﬂf ANTCLTiefcas typd QRY Svdrswak/&GBAVR die’Fibfut @Qice (such as
shown in 20 FIG 2 t he Beer session win

ndow
3 IH@IPIQHB@) endserdbit 1o plher YLC Clonte dA0Shhe Vﬂgteba%rd Tool 203 allows
\grﬁg"dﬁﬁ%ﬂh?telgb 16'sh tsh&% & céfh&oﬁjw&{é‘ooééd“&d“aﬁw Ip?éesugffs.a{?{ﬁ’br?gwexs on
quest™

eer session via

than dshdypwaria F&Gd 6361. Tie Sdreen’ Rering Tdoallou mﬂﬁw MG QficAts to share
(?Feer sessi on. ,Eovvn | FIG 13, Peer Se_l%l on
ouPr %cﬁfﬁﬂﬁﬁp@é@ ]E}ﬁﬁ@h # santpis At taﬁfée Farfoiord fogpgent or any

c?e@Qto?“dg siERH R FRG! £/, %%1% ]ﬁ@ﬂto@ Sﬁ%h% %8#% Afokvs AVEC Client 150
nmmon

Ciehts 150 can thus activate a
todaltescend®! hudheioilootflanothers VECobhignta deE}etepsFIG aB shyws TA Jerry’s

t- ,cl.cki t udent .
s Bfor iyt oo 03 Biea B orerO P Hecnery deskiop. This
de%i@tog dnaMAg Yéfs?ufa ik @BhPolted byh OV BCICInk Bwileh, Mt?h&g {8 rablhty to

ients in the peer session using the Goup Ch
tFovinathe comicction witbrofter S8 GWClikntshin a@omﬁrderaﬂuatx@r@' the Desktop

ERE ! s PRGN TRt mas vgg oradial VT B Trom ATaT

MABRAQittpBw SRR, ohfy: The RESVAC iSehvéf isUnBaiFie @l the present
are 1nvolved in_this_ chat session. VLC Cients 150

igpention 0 allpwer V&S Slisnt t dynamisatly .%zamwwataoneamtt@utaﬁ gandom

L et e R S
Qigrsel o tonaxaothﬁeby iistemsting witkh ¢hePBilé T&mg;felee@ﬂe ab4aviEhe File

VErieneras 20 sips! %%d}éﬁﬁg%ﬁ&f%fnﬁg%%&ﬁg@# SaSsnBIP with the
VBENMEsbRSAWER RS 128. When a single or group file transfer request is received,
the File Transfer engine 124d inquires the status of the recipient VLC clients from the
VI.C Messenger Server 126. If the recipient VLC clients are online, the File Transfer
engine 124d initiates a file transfer request. If the recipient VLC client is offline, it
requests the VLC Messenger Server 126 to notify the File Transfer engine 124d once
the VLC Client comes online. All file transfer requests are channeled to the File
Transfer engine 124d, this engine then takes charge of conirolling the speeds and data

transfers to the recipients. In one embodiment, the File Trausfer engine 124d creates a
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real -tinme. FIG 22 shows a screen for allow ng VLC

W(Sgéj)(ﬁﬂtl%s 50 to construct their poII 5 questi ogétégh?moomg

I'ng to users in that peer session. This i
i n conducting short polls to gather responses and
feedback on a contentious issue. [0093] A peer session
chair 150a is a VLC dient 150 who initiates a Peer
Session. In each peer sessiof, each VLC dient 150

can see snapshots of other VLC dients 150 in 10 a
%léélrangf@s m%ﬁomﬁﬁﬁmmh@ HRo A Armeitr i 1sz oreaipiiganeraisd Fsé‘é*?a‘?h file

B3 PSPy ARE I 18 S Lo R 3B el s

mﬂysmxsg mansfaﬁedh aﬁ&nbeeeiaalssqalapmﬂts:admgs paesy 6s wattarg) of each

an image of an indivyidual’ phot ogr aph toget her
tw;rtsﬁert ﬁ%tqqqa}awcmafr@smﬁ@rqqgaprqas@s% q 8Hp dfrapyier engine 124d
SRR 8 opAOLE0L R MER 8, JRIRE e L0 Rl e e

tsasfiroequebal r 150a sel ects a nenber, for exanple for a
poi nt of discussions, the box around the nmenber's
phot ograph would turn to green. When a nenber is off-

ORE, Tﬁé‘@rér}?ga&ﬂ g;lréjvz@@; th€ BoNaHols rf@[”éﬂbﬁ? 1&&%&10:1 As shown in

sesSion W The Teachi ng AsSi stant Tool
FI§3. ald, atbpl(ﬁlmpﬂfmltzi@l ingbdiey at Gdoumcyab’yfoal I angg @w@up File

TRt RoStelt Ay e B R 0, FL3SERRS g MRl messages 0

%BQ%ST VECF(CIWS@IG@ Wetroap %ﬁ?’%blaﬁ lsdi*%&ﬂsﬂeflﬁﬁls@) gﬁﬁlps using
the_ Teachi ng Assi stant Tool a TA can selec

the Grovp Bide dirssfambontomt % of eoﬁr@lﬂaél?ééi T@ﬁl:ﬂ“stlﬁé‘éfﬁ?ess‘”ﬁh the
I?lﬁfbneélé b H%ﬂ) Q&h@@éseﬁﬁa (\E‘; nT(gT?dt TR 25?%5:1mwsqnteractmn

reve a ec urer o noni toring a
betwberﬁﬂwmilndmdtmhﬁ'mﬂﬁhemﬂ; hmil\d(aaslnet interérce eathcthe Qoafegeres engine
5.delivering acadenm c |l essons. In addition, a TA can
®ord comments on students’ participation in each
cl ass session whether or not each VLC Cient student
is active in a group discussion. The Teaching
[A832] sTMlPeé’mSéss%OTWitm altezs WL stildentSEEsntonl 5Ontyi start a peer
h al so 8es t hese st udent

124e, )
#5060 oo i opRe CE PHRER? AGEF AR ce GUBDAE DA geer session

WSS IOIFHEOR AP (ffrxqgg €lichY stadelhy istReBEwRER FREMRNGE shown in
records 30 are routed to the respective lecturers for

Fl§yi 8w the paprpsessian windowHaclgdestabs fow i Redraly “Serpghridharing” and

T T .

Pejein 2gaedtoand drl ad2fddedub thdePdekssiab Sp6s [difing AOpee? 4€sion. As
offers a host of additional functiopalities to support

donasipddth hhibeBersmessions Tepl AR commrises componehls frgna ghy Common
TE51S 280 a}—xﬁod}ro%%ol‘d&gblllﬁi%ﬁd% Poll engine 221, VLC Clients 150 can thus

activate any of the Common Tools 200 functionalities from the “Peers” tab by right-
clicking a mouse key on a student snapshot/image. In addition, the “Group Interactive”
tab allows VLC Clients to interact with all the other VLC Clients in the peer session
using the Group Chat Tool 211, which interfaces with the Conference engine 124b.
FIG. 21 shows a Group Chat Window that differs from the Chat Window in FIG, 15,
The Group chat window as shown in FIG. 15 has a list of users that are involved in this

chat session. VL.C Clients 150 who join a peer session are automatically added to the
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5 Session Manager 241, a Reporting engine 242, an
t engine 243, a Progress Tracker To
W&(ﬁim @gssr oom Presenter 245. In addition, ﬁ‘e’T’%é%{"’”“"““"’"
functions in the Peer Session tool 220, such as the
Pol | engine 221, are also available in the O ass
Session tool 240. The other aspect of the C ass
Session Tool 240 is that it i persistent and all

records created with the O ass Session Tool 2240 are
wrivplechat noqmeVI/GcClmmah@O carpalpa shaya Séhitebbard @@Sqreamn a peer

SR End BBt 5T RIS, Y PeBR LR e Bl Bots or

@le@ﬁ&ns&@&ﬁh&ﬂ%@@lﬁdﬁ%hd} Ravd fGined% pddr sydRididlo gatled$8sponses in
session_w ndow created by the C ass Session Tool 240

regl-Hmevi (- R2mhows ascrepn forpllpsing Wa&r CEenis il 6 to eansirheldheir poll
%ﬂe@g&){g ﬁ)? %Mhlﬁé % ugegs i &%PPé/éa%Bs@'xéne I"‘Ithnss' s%gﬁ}l 11;1' %Qndtﬂ:hﬁg short

sesSion’is represe ndivi

ritto gathphreppdnted diel fbtftﬁﬂavk dmalcoﬁtem issgar the bottom
of each respective phot ogr aph. Fbmever, in FIG 25,
each i ndividual' phot ograph has "stars" icon 241la

[@5%] ng gféeﬁ agiéd %Hax? '?5@{'{% Y E@@Iﬁexﬁ 156 %ﬁﬁhm‘té’é%e&r Session. In

cl aSs session wi ndow t hus al l ecturers to gra
eschgeen sesdiomedela Ve Clignt d 69 ckm sﬁg: @@pshotst dferthet @G ‘Clients 150 in

241 Lect
R R Plon oS 3 B Gl 2R e Bk S hond 228 starea,
BB Qider SaglbnSERHGE D505 mRATAIDS RS AEerSPDINC]i8nth 1160 infPthe peer
[ 0097] The Reportl ng engi ne 242 allows lecturers to

sgevienaFacl papmbarsp srapshotaist wnmsasted 25 andpmeesofame individual’s
Igﬁolt!g@ﬁéh th%oegléeg'gﬁitﬁ et?é) drﬁcﬁvxdgaf“? %a{%%pﬁ)ea'i- $ud ?%’tgr%eofafhehmember 8

ver rogress repor

;&mﬁo@sqﬂf Wiseesssmembeiis ankigseisd ﬁémbékfi pivianaph agwafélﬁ a blue box.

W&r each and eveligoses& on assist_ lecturers in keeping

kheotessipR ghait 1 20ae(ssHmmpeEber b iastiie &ta pHBigpledscussions,
oek ?ﬁtar&ﬁlﬁ\fbgﬁr%nﬁ;%r’9§ﬁ{3%g1%ghrm& burflfeo %@Heﬁﬁgﬁ'ymvffﬁsar is off-

ormance across SS seSS|ons epor

loneg theam@dBertwaild Bé remaled font the pdat @esfiommwindusy.30 VLC
Canmpus Dat abase 111, for exanple, fromthe Session
tabl e (as shown in Table WO 2007/ 114789

(062l Sﬁ?&@@cg%oﬂs%lstegﬁ Tb) 2nd a§%§>§h@aﬁﬁ?xp@5ﬁ acttﬁQtleg ohfiSby a TA.

shown 1 n Table 2G . Infornation out student
Ths pegisrlecturens mognaéms zmdezsalfrsam sftuctsmtst Wéhemsé:e Teabhing Assistant

17 2D W e 8 e L8R RSl e R B 23 with e

TagRinkessshstaittToot 238,52 FAl 4rCiddéd: ia0¢ladssesdisn AR nhdiHet @8 grades
of classroom di scussions, if ever recorded. Wth the

99eb SBdentA dnssypatticination oblectivsiiahkeTAS sl winlditehievey lecturer of
HB 8PSt ﬁ'xo?ﬁtﬂﬂﬁgta virtual class and thus allow a lecturer concenirate on

delivering academic lessons. In addition, a TA can record commenis on students’
participation in each class session whether or not each VLC Client student is active in a
group discussion. The Teaching Assistant Tool 230 interfaces with the Session engine
124e, which also manages these student performance records. Once the student
performance records of a class session are created by a TA, these performance records
are routed to the respective lecturers for review or approval via the Session Workflow

engine 1241,
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signs-in to a class session. In cases where a student

w{)%{ﬁhﬁf‘fs&al ly in a classroombut does not haégyﬁé?@%ﬁoom

'earni ng device, a class initiator (for ,
a lecturer or TA/tutor) can still mark the student's
attendance manual |y, for exanple, by double 10
clicking on the student's snapshot on the cl ass
session window i nterface as ¢hown in FIG 25. The VLC
I M system 100 allows |lecturers to keep track of class
participation by clicking on the stars icon 241 a.

[i@gbslgt%r% egsslpxgﬁple%{bdmséﬂgﬂz{}ghgwg@n%ﬁ 4%@ Pgeroélessmn Tool 220

bRekid ClaeatSeddion To6l 240 Bffeisakhod df %ﬂlt@ﬁﬁpﬂmulonahtles to support
obj ective coments that have alr eqcoé been recorded
135 thepQly

of
clagBI90Bt WABRECTREND g shovmain G & Sesionstasd @A Includes a
500 $abASCh IRl nd 2L Uh L SeLRPRIAY 284 Progress

udeh partici I'on

Teedlfep Tovhz4t iﬂata)anbgrubm&ne@ntelr QQSSIQF&lﬁitm thy fmﬁmiolns fiothe Peer
dat a stored in the VLC Canp t abase 111
Ssetige ol prlgfedesthadrit renam& 2?1 nBirasq %ve%ablﬁ ip ﬁlée Class Session

5Pkt TRE O%Q'l(g% gé@th@@a&%&@ﬁ §of 24y %‘I t&?ﬂ @% y%sﬁ%nt and all

progress trac report as shown in
retuordm crentdd @ith2the Class BessigmeTeolb2240 steustersd innthea¥hC Campus

I@%q%%r gﬂ1session is graded by a series of stars

i %E ding to those nunber of stars in the star
icon 24l a. The |ecturer/ TAs' comments on a student's
class. participation in each session are also reported

[epp6t drhcaPersipn Manhgerndtle allays VUGHCliont Tastureisohd thetart class

B hes BRI R SRS U LTRALS sRLBHL A0 5 AU hFRIA. A ypical

cl’a%éaes@ro@vmhas“@r@teﬁniy t8aICI&:8 Hessian TobdlM49 iakhoWSindFIG. 25. As in
| ecturer to (%w ckly assess the overall perfornance of
agpest srfaien Intexiprerwisien sbew KO dhcacie¥ Ledrlionf stydes 150 ina class

stfs? rt]féel‘é{aregéﬁgd gf aft 1ﬁ&1@ﬁi§l ?ﬁ&gg%gﬁ%ﬁ} BHRRELTRAPS Dame near

ent ogr ess Char ecturer can
thdn bsttamsel sachi iesisdctide photogpephl dHovenvee, iasFI. @55 each individual’s

Bl BuoTuonadte GOoHS TR G SHe MGtz Repshot The
c%é@ sbARIHABRION t%eﬁﬁw 16TRREYEH Sg%fd%asrédbﬂt@i%medmte%r by chckmg

Assessnent nmanager The Assessnent engl ne
onithe “stiatsGvisony1 281 €l E@ntursrs dréﬁwcm slsorighrdicksm the note tags 241b
reat.e questi.ons and bUI d ass nts. The estions .
1R el P AAPET eiiaens bl R SRTP RN oee P TpeRicH S48Wh in FIG.
xhown in FIG 28 whilst a typical 5 Assessnment manager
243b interface windowis shown in FIG 29. Once an
assessnent

[0097] The Reporting engine 242 allows lecturers to generate class reports, attendance
reports and student progress reports. Class Reports provide an overview of each
student’s progress report for each and every session in a semester, Attendance reports
for each and every session assist lecturers in keeping track of student’s attendance.
Each Student Progress Report provides an overview report of one student performance
across all class sessions. The Reporting engine 242 typically draws its data from the

VLC Campus Database 111, for example, from the Session table (as shown in Table
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is built, it is sent out to VLC dient students 150 in

W 284 § BISI ng an Assessnent Monitor interface w ndow
420

in FIG 30. The Assessnent Mbnitor Mﬁ&/gﬁz(g@mooow
shovvn in FIG 31 is generated by the Assessnent
manager 243b. \Wen the students have conpleted an
assessnent, the results are nade avail able through a
Statistics 10 interface wi ndc® as shown in FIG 31 to
the lecturer in real-time. The Statistics wndowis
ANsandy éﬁ@ﬁ@t@oﬁytabhe(amewmnTah’m r%ﬁe InfadBhtiorEabdut students,

BORETRER o ars Bp B RR R s Pl pEdiont indble Ao me)
Mul ti ple Choice (MCQ; Drawi ng; True/ Fal se; Likert

Scal e; and Open Ended Questions (as shown in FIG
[9098] i35 Pwmmarnbsmnmsatmdﬂmees erpieally Tooke@ aBiniglly, together

t
BER7 b b B Pl SRR g spprspcord.
Withcihs ,prédab ¥ L RDBy stan dl 005 attemlantd (3 addmaheullsr Marked as a student
Cl assroom Presenter _w ndow.. As shown in FIG 33, there

signssin 19)3 elasspotiefat & canes MHhere 7 ghtdenials phasigelliom ¢ ﬁlaassroom but
&#@%E‘BE\'}@ WRdoy %ﬁrﬂ{}%%??ﬁo%'}tg?l%ﬁ 1ﬁﬁﬂﬁfr a{‘ng)?f Ofcturer or

e presentation. ere are

’EAﬁhtoabcaremlt maek dwestuddnt’ srz&andartcbemamqallyJ ﬁfrtexhalpbb by double-
he presenter, wi ndgw. .For exa the edit

ishaeoen e HendE Ghianen Ms-slieeSion 6'?(%5’8%8“6‘ ace as shown in

EEAMBNTHS NIV stehe] R SR REuRDs PRE&D! Rlck oFiass gammpatmn

G assroom Presenfer interacts with the File Transt
shelickénglomthe skrs isol24hs flhe staslicong 36l el @Ge wots tTgoP4lb provide
e Transfer

210, t i ne, 124d

4 Pisy MO Gh R B B B rdddit s Rl B o e 8 o ecoount
sjesive @bingndht RatdANE alr&idyDbebh CecRf RIDTLAIH QdeRes %ﬁ@ipatlon
and t he IMsystem 100 then sends the file out to al

the recipient VLC Cients in a S|mlar manner as the

j f d I.n, addi tion |
b FAERRIER PRUPRS FARE RCRE Afhrel s Hoablof B grack o
dthdenp’s edesioatl pﬁmﬁiplaﬁo@ randi ipagforhaidefl thidupBoutMiEentite semester by
reci pient VLC O ient chooses to open the presentation

yulleg dife storedon the W&C CarapusdDetnbass b iy sradsnt Biogiess fracker 244
R0 AL 0505 B PO i At RS ot

nepes @ntshowonn iF$Ge 3hdde skalwn lih FGe27 ethe pregresscodi ®utudent in each

OSSR a T S35 T loRbr o st

iatthOfer RofWA 1 DAIR lecthi@PARA cbAn&od @%ﬂérﬂts' (Qébsspartlmpatmn in
| ecturer or TA records are not captured in

gabsessien ore @sOaspiitedersiamiainediie thapotertags Qéibrlmmthtlon the
sﬁlﬁ]{?@ﬁt %goegrgpsl tackdr %%et pro¥1cfers]ea étlel&t‘.nl% rp%gr%gst charf'244a. The student

progress chart 244a provides a graphical scale and this allows a lecturer to quickly

assess the overall performance of a student. Other enhancement features can also be
provided, such as a class average score superimposed on the student progress chart
244a. A lecturer can thus assess his students’ performance as classes progress

throughout a semester.
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cl ass groupi ng has been confirmed. In this manner
r are able to manage this TA by addin

W"{)g&h}ié S?i nme to thei.r course listing. Once a

added to a class, the Data Manager 124a is

transparently invoked to intuitively add the TAto the

contact listing of all VLC Cient students, TAs and

| ecturers in the class and n¥ke a persistent 10

storage of that information in the VLC Messenger
[ieEvaidseAidkdsmbenenginst 2dbe itcdudesoa| Quastiont mahagekA843an and an

their class lis n | ecturers haye i gned..the e
ASSOBDEPt PHUAERS i@j}fﬁp gﬁqsaﬁ%% i}’lgl%gif diys, Lo WS ‘glﬁé Clients
1A 1065 SRR el on R T Sl R G 1o Lo BT Hanager
24Baceedicd a t@mﬂ;sa&sfwntwmdow ds tshewnbi@ FEde28vehilstbh dypical
to the student or t eir o tinuo sessnent

4 Sevetmnt mitaest e Rtk T e 11040 SRt Fofscssment
i£diNGt 1248 NH 1S9BSC Q?fheny\@fdﬁ%hﬁv‘l NG AQlakd4sing! B Assessment
present I M system 100 al l ows active interaction

Menitozdnterface Wastowt ey S1opasingfih. SOudba ssesmanioipnithe window as

t uden 0 a
SBOMO SR FIGHAl & RrtFRe 5, f AR bl DS When fhe students
HaRPlurPldtéd BRWssBinkah e rodhith ars ﬁ{aaerav@a@iﬂu rthxough a Statlstms
permtted to use, for exanghltqgg a lecturer of TA th
‘C

intesface aHndgyw pA shawn MaRIG  Ingiion s peptdime.sThe Statistios
vﬂﬁﬁ 9B a1 éﬁef"at&g 'Pg atgngsgééﬁeﬁﬁgl% %FggﬁgeE%El‘t‘ qg‘%&sﬁent may

top a even cast t Skt
mafltldas eluga‘tmmp gelectdédi dmt |ny nco2dbingtiver spdbe fo]lianwtdg five types of

qedianepBibs Choiadfel) BEgirbmetinss: {af S mnd open
%ﬂﬁ% @gﬁhét%s (ds088Q5]in Yhé:! eyspeci fi ¢ enbodi nents have
een de

scribed and il ustrat ed, it is understood that
many changes, nodifications, variations and

T R0 S 5hpn IO0E 4 15 TR bt BV EESEIN tstrr

1'5'0‘4@%1'1&1& ﬁg&%&%@@%@ I\g RRGEPH RSPt Amugamaoe@pﬁlv and

I nst ant ssa ging systemfor_a

SV ang EHI‘! l%ﬁnomsmcta@mm Rlysmtﬁ_@ymd@w s yhawioin EHg.33, there is a
5 ég géwg%é# gﬁl lﬂgﬁ‘?ﬂ%}gﬂ% i SS; oééﬁcgg%sﬁl?cg Wi ?rkdo%&sgﬁ)trﬁtaw&atmg to other

shiled efithe prepdritationg In addiliéh, Besry efe s()ﬁﬁaa»ole oamph laS,ieidfy, extase, etc near
| east three_ |ogical servers, narrelﬁ/
the top, left hand sideé of the presenter window. For example, the edit tool allows a

them
T8G2006/000079

VLC Client lecturer to compose comments/notes on the presentation material. The
Classroom Presenter interacts with the File Transfer engine 124d, File Transfer tool
206 and Group Tools 210. With these tools, the File Transfer engine 124d allow a VLC
Client lecturer to simply open the electronic file containing the presentation material
and the IM system 100 then sends the file out to all the recipient VLC Clients in a
similar manner as the file transfer method described earlier. In addition, each recipient
VLC Client has the choice of receiving the presentation file on-line or off-line. When a
recipient VLC Client chooses to open the presentation file whilst on-line, the

Classroom Presenter Tool 245 allows the recipient client to follow the lecturer as the
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Dat abase Server (122), a VLC Application Server (124)
Messenger Server (126), with the V
W?/ggoggrltgéf Server (126) running an extensible S/ggéqoglaomm

and Presence Protocol (XIviPP); and 10 engi nes
(124a-124g) running on the VLC Application Server
(124) with pluggable extenségns for interfacing with
sai d XMPP, said engines includde a Role Extension

. engine (124c) opg @ble to return structured,con
nrtseptatimngagonﬁtwt% |the recipientsilisgt ogaasdp et Pies  Cdassroom
{
BLBIIROIS! D8 Ge Wi ld LMo S0 A0l diBe Moin pce,
groups with different roI es. 15 2. A system accor di ng
to claim1, wherein, said co,P 8roup|

tggﬂg@gmm%q é@%l&ltltﬁlr BIRTIIEL eth 5, ALeRaY; C@pallr%ﬁl the Institution

@&%et 180 U8 §fe étg 1B thi&l WH (hSY ﬁte &ty %ss\?ﬂﬁr@d%y @eQWturer after a
A systemaccording to claiml or erei'n one of

cééss cgrotﬂp@gAImslheeacwrd‘m@d Eethxsenmem Ientiren amrafiletismanage this TA

fﬁ#dher o't %—tﬁ’g ((1%%1'; c%uase 8g %%4 g‘rf& gnaéldﬁ% to a class, the
19akd Mdanags %SﬂsQfanﬁﬁ&bﬁlﬁf (nh3%ed to mnBeaselyadd tvwrm tcome contact

engi ne 1240 and an_ Activation engine (124q)

listing ofrnB 03 dF Blingt tedesisa Thsand \Apréw@mnmttheclraﬁs @W&lﬁ‘st persistent
S80S O A, 8 oA P PR M st

would seytheie MAzdn diedy ¢lgsstlizt chomi loetBrersiiaee assngrtddeth&TlAs

Transfer engine (124d) sends a file to a recipient

VLC Cient one at a tinme as each VLC Cient logs into
b8P Jcﬁm w8 %ptl%ﬁ)ﬁ%ﬁ@l&ﬁ&@f@bﬁgréﬁeﬁ@% QhRleRfs’ Tkjits and
prece i ng c al s ei n each Client executes an
chﬁmlsmom ardreangdrslithe iasseostatrgs carptad odteby de, tukms/d As. These students’

@E%éllﬁc a! on zrglge\éll(gq %grﬂyaﬂ.r@g§ %tfh txf%eﬂk%% %cfr %t)etrz%@} continuous
e Sheet | PEA/ AU PCT/ SG2007/ 000079 Recei ved 25

January 2008 33 7. A system according to claim®6,
wherein said application provides a VLC dient

A E Rt Pisg ErlsiElon, Tikn B dbor it gl 1oy session

Wohldte en@nd/! ﬂ@ﬁﬂh@ﬁiesexﬁ Ihve st 110D edletvis gtias Hitsladtién between

with a further Teaching Assistant Tools (230)
lecturers/TAs and students or among the students themselves. Collaboration tools in a

conventional IM are now enhanced. For example, screen capture is now available. With
screen capture permitted to use, for example by a lecturer or TA, the lecturer or TA can
take control over a student’s desktop, mark a point of discussions on the student’s
desktop and even broadcast the marked desktop to his entire group of students in
cyberspace. In this way, an active virtual classroom interaction amongst lecturers and

students is provided for in this IM system 100.

[00105] While specific embodiments have been described and illustrated, it is
understood that many changes, modifications, variations and combinations thereof
could be made to the present invention without departing from the scope of the

invention,



9. A systemaccording to claim6 or 8, wherein the PCT/SG2007/000079
application provides a VLC dient |ecturer/teaditietiyed 25 January 2008
assistant with a further C assroom Presenter Tool 245.

10 10. A system according to any one of clains 6-9,

. wherein the Conmon Tools tab (200) conprises a User

I nformation tool (201), a Chat .tool (202), a

Wi d tool (203), a Screén Shari ng tool (204), a

De haring tool (205) and a rile Transfer tool

(206). 15 11. A systemaccording to claim10, wherein

t he, Screen. Shar | tool (204) allows a VLC Client to

shate aﬁ?%@?%nﬁg%?ge HeEnfsE g ¥istupl L esgring Cpraminityl (VLG with

SySVE@(H&ﬁET(dﬁ(}}gnalmiﬂé Rlohirekf) tedchin ’aséi‘iﬁftse'rf}e&t?l%rf |shillents and
e

Transf.er tool (206) interacts with the Fi ranst er

en@%ﬁgmm%&)sﬂsmwnm@%t em according to claim3,

wher ei n at VIieC Sessi AROLRSRRig 1246 ARL 1§£t&?' ers, namely a VLC
resent ed or

Wor.kf l.ow engi 124f) store data p
o oris it Saith: Uood, LS Aot Sover (3P and a VIA: Megseager Server
acqb26)j nishtthe ¥NY MBKerder SBReN2BL ARG %aéx@as'bfel&%%@mg and
co I Si a VI.C Canpus Dat abase (%11) ancf a
I\/bslpgéesﬁfécéaﬁg‘ﬁgfoimg(’ﬂ‘g? connected to the VLC
10Dat abas engdessv@R4d- 1222) .rudfing Ansmatvncaﬁﬁﬂ{cgﬁdﬁg SkReP024) with
oneof hbe.preced n %aj me,. wherein the VLC
conbEratle Sxlbhions i Byerfediog Wil PH AAMBRILBL P foglude a Role
t r Exteinsign iemgind tla?t?mpergmb a6 Qetiiea stﬁﬁu&éasédgiaett 5789221 GHeR role,
on n and courses ar red in_an
7 SRR e Mt B ot i B &icient seser e e vic
PCHlisti00 /@0 datpear Retvai arenbr Bordanpatiys VAR Brerdfh rdfs. A
s5System according to claim15, wherein the VLC Canpus

Dat abase (111) stores a replica of the data stored in
t hé | nsfisysier eevofdartgah alnim (Ikreih Boid detitict GO B ah9btan-managed

0B B S 0% 55 ks Gt v
Messenger Database (112) stores log-in data generated
Cishas AR EREED Pyt K0, AR R oo

20 \eRed¥ei PRPOFiAn gngihest fether| anpmising: 2 Data Manager (124a), a Conference

engine (124b), a File Transfer engine (114d), a Session engine (124e), a Session

Workfiow engine (124f) and an Activation engine (124g).

o

4, A system according to claim 3, wherein the File Transfer engine (124d) allows
25 a VLC Client to pause and resume a file transfer when the VLC Client is online.

S, A system according to claim 3, wherein the File Transfer engine (1244) sends a
file to a recipient VLC Client one at a time as each VLC Client logs in to the system.

30 6. A system according to any one of the preceding claims, wherein each VLC
Client executes an application (151) in one’s input device, said application provides a
Common Tools tab (200), a Group Tools tab (210) and a Session Tools tab (240).

Amended Sheet
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Comunity (VLC) with VLC dients (150) including PCT/SG2007/000079
| ecturers, teaching assistants, 10 researchers, Received 25 January 2008

students and adm nistrators, said nethod conprising

the steps of: linking VLC dients (150) to a VLC

Messenger Server (126; running an eXtensible Messagi ng
and Presence Protocol (XMPP) on the VLC Messenger

Server (126), said XMPP havi ng3®xtensi bl e and

pl uggabl 8 iyicar haoas i Ug)Ni G | 1 BNYI

(124a- 124 ?ﬁ{gn a VLCgQ@pﬁlagg%on@%ﬁﬂjv%?& %%émt%gg §gli a vLC
coopefts %th"ﬂ‘htarfé“ PerSepimsiagisd22d pl uggabl e

i nterfaces through a VLC Database Server (122),

wherein said engi ngs include a Rol e Extension engine
(128c), MY pecordingotostipien &, vhersin the applisationaremidag a VLC Client
§ ONntedtiterkdaShing 488t With & E EH}'%U . nd
presence infgéfrmti on to gg%hle{/efc ?Agﬁ%nt('g%%@g(gat hat
the VLC Cient is allowed to appear in two or nore

conpact grspuis avdobdingid E1MEBlor BOWRSein 2R: Ja';%tli oﬁﬁir&?gw a VLC

(=
accqr.di to,claim18, wherein said cont gr oup a
sy s%?ﬂ* Tﬁ%ﬁ’ﬁ%ﬁ%"&h‘w Bisftant with 2 uthgiClastagarfresegien Gipnl 245.
and/ or a user-defined group, such as a social group.
5 . met hod according to ¢claim 18 or 19, wherein
ﬂgf t i‘? aA‘hé festam, agegrding 9oy (pne phefaias6-9, rdeyein the Common Tools tab

aut {260t ¢ongirieeh Vs IRFoRRBGH ¥olFROMEE Ch30d1 (2693 b & hiiBbkrd too!
_pre@?é}cesdata b{tﬁg@f@&@tﬂﬁ LC Messenger Server are

i nt & PefrsEh | ¢ &158tem Shasge kool (205) 4pq a File Transfer
whitobl (B&@®Nn returns the structured contact list (192a).

30 21. A nmethod according to any one of clains 18-20,

wherein the VLC Application Server (124) is further
15conffli guredstem acemndihp tetlbian B, wikkRAR SeddEhaffStool (204) allows a

co hSh-Ng- Dat.a nager (124a). Conf erence
engr?‘%%&zl%gl%?zamaan&ivfo%@ i %’ﬁ%eflé’ W@ﬁ%’?ﬁgbe(ﬁ%l) , a
Amended Sheet | PEA/ AU PCT/ SG2007/ 000079 Received 25
Janyary ,2 sjon..engl ne.(124e)., a Session
vor 1 o anam SR B8 6 o vt o B Treer wol 206
( 1 2ufeppets wvith tix; FietTradfeaenging{lBgi)t o cl ai m 21, wherein

ogthe File Transfer engine (124d) 5 allows a VLC dient

to gause and resune a file transfer when the VLC
d ilént Asysem according to claim 3, wherein the Session engine (124¢) and Session

Workflow engine (124f) store data presented or generated during classroom activities.

14. A system according to any one of the preceding claims, further comprising a
26 VLC Campus Database (111) and a VLC Messenger Database (112) connected to the
VLC Database Server {122).

15. A system according to any one of the preceding claims, wherein the VLC
comprises a community located in an educational or training institution, where the

30  institutional data on students, staff and courses are stored in an Institution Database
(110).

Amended Sheet
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line. 23. A nmethod according to claim?2l, wherein tHCT/SG2007/600079
File Transfer engine (124d) sends a file to a  Received 25 January 2008
recipient VLC Cient one at a tinme as each VLC dient

logs-in to the system 10 24. A nethod according to

any one of clainms 18-23, wherein each VLC i ent

(150) executes an application in one's input device,

said application providing a Zfdonmon Tools tab (200),

a G&up Aresaétanta@@orﬁﬁg% sl B, O“@xén%mﬁﬁéw@b&gws%a&@& (111

A met hod accor di ng to claim

mhe?‘é‘?’?]aé"dﬁhaa 8%% idetarstased o e institvomDatalse € 0 it additio Yo data

St uptesthtediof Een@rafddr&hﬁ% clE@fdomRBSkiN Tools (220). 26. A
met hod accordi.ng to claim 24, wherein the application

providing a VLC dient (I SO) | ecturer/teaching
5as si‘st am stehh a@of ,;Ih!ae(naﬁeﬁ@ WheQiARS W@Nfess&%%!r ﬁ%base (112)

f]? i 3 od according to claim?2
vvhe Fh °¥1’fé %ﬁ?"i" |b§ﬁhfpﬁwaa@senamvﬂ@4gmdé?ﬁta Manager (1244).

| ecturer/teaching assistant wwth a further C assroom
Presenter Tool (245). 28. A method according to any
one'Sof ¢t &fhed le?ﬂl’l?m%iﬁ@s ot Hstawto Mesiegipgoinsa Pistuplghearning

( 20Cgmsprttyi QELC)awiths SILC Cfiedti Rl 509 IndRRe {edfdeks t&cﬁggtasmstants
(203), a Scr eén Shari ng

tooI [ Wi t board t ool
oo‘Fse“’Zg"z{; “"3 ?fﬁga*f’@tﬂthoelz%ynmtha stepy of:
;gana{qeﬂmh@?’lﬁqa%)s(lﬁgﬁo ngwmgge Tt % ¢to cl al m
erein Cr arin al | ows

e O S st e gnt St Peiosol CEMPPLen A VLC

rretMMﬁf ngecieradi (126}, 8aid DEN{PP Hﬁru@rexéﬁsxbw/asd Sl dbtbam@féces, and

engi e [TIRE ot RN sntPeaa2fe- apk oy YL Appiication Servr (126) o
18 PCTHGEROOFHD GR0EPP Retessible andHughabiel dftor fadEDBrough a ¥1.C Patabase

enorner (175 sstetth e bndinel e Kol B Shiiam0 Mpomin i

davperghledenttoth erstyeimedatonthedlisti (1924 | isls k616 Mkrouping, roster and

aC ble¥drok SformBtion fo each VLC Client (150) so that the VLC Client is allowed to

appear in fwo or more contact groups with different roles.

20
19. A method according to claim 18, wherein said contact group is a system-

managed group, such as an academic group, and/or a user-defined group, such as a
social group.

25 20. A method according to claim 18 or 19, wherein after a successful sign-in
request (180) is authenticated by a Directory Server (130), roster and presence data
(192) from the VLC Messenger Server are infercepted by the Role Extension engine
(124c), which then returns the structured contact list (192a).

30 2I. A method according to any one of claims 18-20, wherein the VLC Application
Server (124) is further configured to run functional extension engines comprising: a
Data Manager (124a), a Conference engine (124b), a File Transfer engine (124d), a

Amended Sheet
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32. A nethod according to any one of clains 18-31, PCT/SG2007/000079
further conprising a VLC Canpus Database (111) Rééivad 25 January 2008
VLC Messenger Database (112) connected to the VLC

Dat abase Server (122). 10 33. A nethod according to

any one of clainms 18-32, wherein the VLC conprises a
community | ocated in an educational or training
institution, where the institutd onal data on

st ulesion, agatl @Dak)CoWr Sg&sidhe i '

I nsti fut,i ongDat a g (110). 34. WA&%ﬁeﬁod&agg{gor &luzﬁg t%nd m
cl af*firvggon é??f‘gg-he VLC Canpus Database (111) 15

stores a replica of the data stored in the Institution

Dat abase gé%&? in addition to data  presented or X
genttat € BRRIInropdiesiootiaimm et wheriasthe FHle Transfereagine (124d)
@C CallofisngVLO (et 1 pldse MIGERIR o R dhFeMRSSBIYLC Client is on-
Dat abase (112) stores log-in data generate y the
ActTvation engine (124g) and Data Manager (124a). 20

36. A conputer program stored on a conputer readable
medi,um f or runni ng,, an nstant Messaging programfor a

U rhal 4 Bl RO o 2o fied e Jrptarngine (1260 sends
pr ogfiiane £ @0plens VIQ ClRAt AKbeEE hfea TRt 1BRDin to the system.
Presence Protocol (XMPP) having extensible an 25

10pI uggabl e interfaces, said XMPP runs on a VLC

?/Esﬁﬂen% esi niSthiod etbc((rditﬂé)tb affl t@ﬁé/%ﬁcﬁa% i&@ﬁ,ibwls)ﬁbr&ﬂ %Eaﬁw,c Client
< cooper,ati.ng, w .ne extensi bl e and, -
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conputer program according to claim36, wherein said
coff-act quaqﬂgﬂg geeprding to claim 24 or 26, wherein the application provides a VL.C

Client lecturer/teaching assistant with a further Classroom Presenter Tool (245).

28. A method according to any one of claims 24-27, wherein the Common Tools

25  tab (200) provides a User Information tool (201), a Chat tool (202), a Whiteboard tool

30

{(203), a Screen Sharing tool (204), a Desktop Sharing too! (205) and a File Transfer
tool (206).

29. A method according to claim 28, wherein the Screen Sharing tool (204) allows
a VLC Client to share and work on screen captures.

30. A method according to claim 28 or 29, wherein the File Transfer tool (206)
interacts with the File Transfer engine (124d).
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5 38. A conputer program according to claim 36 or 37,

wherein said VLC Application engines further

conprising: a Data Manager (124a), a Conference engine

(124b), a File Transfer engine (1244), a Session

engi ne (124e), a Session Wrkfs®w engine (124f) and

an Activation engine (124g). 10 39. A conputer program

accgadi ng to claim38, wherein the File Transfer
engi‘ne 81’?91‘8‘3 o 40 \lam 3, evherein thea Sessionnehgine SUde) and
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35. A method according to claim 32, wherein the VLC Messenger Database (112)
stores Jog-in data generated by the Activation engine (124g) and Data Manager (124a).
20
36. A computer program stored on a corputer readable medium for running an
Instant Messaging program for a Virtual Learning Community (VLC), the computer
program comprising:
an eXtensible Messaging and Presence Protocol (XMPP) having extensible and
25  pluggable interfaces, said XMPP rans on a VLC Messenger Server (126); and
VLC Application engines (124a-124g) cooperating with the extensible and
pluggable interfaces of the XMPP, said VLC Application engines run on a VLC
Application Server (124) and said VLC Application engines include a Role Extension
engine (124c), which is operable to return a structured contact list (192a) with role,
80  grouping, roster and presence information to each VLC Client (150) so that the VLC
Client is allowed to appear in two or more contact groups with different roles;
wherein said VLC Messenger Server (126) and VLC Application Server (124)
are connected to a VLC Database Server (122),
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37. A computer program according to claim 36, wherein said contact group is a
system~managed group, such as an academic group, and/or a user-defined group, such

as a social group.

38. A computer program according to claim 36 or 37, wherein said VLC
Application engines further comprising: a Data Manager (124a), a Conference engine
(124b), a File Transfer engine (124d), a Session engine (124¢), a Session Workflow
engine (124f) and an Activation engine (124g). |

39. A computer program according to claim 38, wherein the File Transfer engine
(1244} allows a VLC Client to pause and resume a file transfer when the VLC Client is

on-line,

40. A computer program according to claim 38, wherein the File Transfer engine
(124d) sends a file to a recipient VLC Client one at a time as each VLC Client logs-in

to the system,

41. A computer program according to any one of claims 37-40, wherein each VLC
Client (150) executes an application (151) in one’s inx;ut device, said application
providing a Common Tools tab (200), a Group Tools tab (210) and a Class Session
Tools tab (240).

42. A computer program according to claim 41, wherein the Common Tools tab
(200) provides a User Information tool (201), a Chat tool (202), a Whiteboard tool
(203), a Screen Sharing tool (204), a Desktop Sharing tool (205) and a File Transfer
tool (206).

43. A computer program according to claim 42, wherein the Screen Sharing tool
(204) allows a VL.C Client (150) to share and work on screen captures in cyberspace.

44. A computer program according to claim 41, wherein the Class Session Tools
tab (240) further includes a Classroom Presenter Tool (245).
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