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I nstant Messagi ng For A Virtual Learning Conmmunity
Field of the Invention [0001] The present invention

WO edoatiesss o an | nstant Messaging ("I M) syst enP@mndG2006/000079

nmet hod that support structured roles within a virtual
| earning community. Wth structured user roles, the

i nstant nessagi ng system all ows users to interact
actively in virtual classroong in a canmpus-w de
cyberspace. Background [0002] An Instant Messagi ng
("IM) systemis a client-server system The IM server
tracks thepREAINERa lﬂ Fook Yot BLdabhfitsl € an
IMclient has subscr ions to. The | M stem

i nks these IMcIients t oget her and aIIows t he IM
clients to exchange nessa FIG 1 depicts typical
IMCients 11, 12, 13 &ﬂi&éﬁhédn‘fe@'flah | M Server 10.
The I M Server 10 runs a roster engine 14. The roster

j.ne 14 nages .t.ransacti,ons an ssoGl ated r ar :
GO ot 1 ORe B RS PR o AR e e Re A 5 svstom and
tRehddinzg rSVlﬁ{)OI‘l Qtrulfifed @61k rwﬁlhih&? Ml@&dlolﬁaﬂﬁﬁg'lbbﬁm‘ﬂimty With
the IMclients are stored in a Repository 15.

sixuatpied userstolasothi inslamtngessaging Restevatipwe isers fo @ﬁnnaéucélvely in

PRt et Bt oSBT 1 0 roturns a1 st

of contacts to IMCient 11 together with their

presence information fromthe Repé)sn tory 15. The

contact list contains the RBaskggEd detaiis of those

clients who have subscribed to both the IM Server 10

and the IMCOient 11. The IMCdient 11 then sends out

[a0s2]p V%mslmuaat M@ﬁmgh@t (“Ovy systdme id McBentwservet @yﬂtmt iThg IM server

kb B B’ieﬁenfSI R aion (6N Sisrt atas S Siert has ebepigiions to. The
oot s‘?y"sféﬁ{ {198 1i9ks {%meen‘gslto%&hﬁj dndCllIoGR e 'Hblaéhe'ﬁ?svl% exchange

subsScribed to the Cient For exanple, as shown
mswgcs;sl?lé} l1depiats fFipGal lM GJIMn@. 12, 12 cbmccteﬂl tGlandM Server 10.

tactllst I MO ) the |IM .
Lhe ol SRRl ES ettt iethh Bote it sihe T3k dfirdhsactions
Ghd 88¥bciddedtrosteMubbdriftion HetaBIof th<POA3liehts c@nnected to the IM Server
nmul ti-servers IMarchitecture as shown in FIG

1 BeFlee moptsr selseriptiondgtailef thvlM ¢lisats e sivsed bga R@p@m@ry 15. For
F%ﬂrﬁaﬁg, "sh6@H ix FFGA HOR MG I1'1 %%ne% ﬂ afltﬁ?HQﬁﬁtSeegver 10 and

notifies the IM Server 10 that it is 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. 1, 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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separate | Mserver. One way for an | M server to see
anot her server is shown in FIG 2 for two | M servers

wWQ@0e0721478As shown in FIG 2, the | M Server 20 PEI/SG2006/000079

required to subscribe to the other I M Server 21. This
requires the I M Server 20 to broadcast the presence
information of all its clients, for exanple IMdients

22, 23 and the IM Server 21, 2hat have subscribed to

the M Server 20. As shown in FIG 2, each I M Server

%@03] 2Inle BRARI-bdrerd W A8RRRGHE YEsHOWGL BIFIENY! RBre’Re séRral ways an
ut a common repository 27. The clientserver

B\iistient gomneaied tor enssidwerviencan segsnethep BV clighswho is connected to a

Lti-server rchitecturne, allo an | Msystemto be.
Sl B SR et B e SR B e gt BhE b ofip FI- 2
foir | thicoIM gefves 205 21[ BR0AbwRr inOFI@r2, the IV HerMSHERIRIquired to
(I'M _systenms, such as MSN, Yahoo, AQL and so on, ca

fubserrcotocthy odher dM Servsu br This 63a3ingh henBXE Sesvay ﬁObb;rgadcast the
. 1 1 - H d [
00 R R AOH S b O SRR D58 55 et Srver

2 hshariaee euhsstiped Baire If Sdrva<®. rBshagh g FIGY2 neikch I8! Server 20,
er's server bhut

ted th h the service i,d .
%%05%56% Q/W{x?%usge%wﬁéPsswvr%iﬂFeﬁ gg 'W R SARIONEERSHGrY 27. The client-
$NQUabs g oS Se Rho RSN a tQtd?eR! Tﬁfs%mﬁoélefve?{t 5Rhitd e latbws an

server haS/servers have linked the IMclients
I gestanr to Wer saatabie and M syppormsargl thoupmdy iadé pbtentiglly millions of
asynchronous communi cati on. Hence, an | M system can
vide a suitable platformfor inplenenting a virtual
| earning systemin a community, such as an educati onal
institution. [0005] Inplenenting an | M systemin an
B804 aPiionart Instant iMegsprger (M) pystanesishengs MSN, Yahoo, AOL and so
L0l [ n dyvant ages.,an
b SRS HB08  RAR TR ROV AP0 % e conncctd on

ey Denetvies plogitiel’y se@BMot GBAT 61 exuheRzeAfed¥BEds/ files instantaneously.
students having to work gért-ti me and requiring
Porag obthese meswnging may nog brorouiad theaneh thegervisquireder’s server but

i H H t . -
Gt P AT IT lepl'bF ot el SEORM B8 i parto-Peer
mbtgeolsafteathic INIseyvet Radsergers hate lidedshdBMeclRats together. Prior art

tructura)] hierarc¢chy and_ roles. In a, classroom be it
SYSUERY §ise RFOvide (A asEIchiRRoua cogmugicatipr rHees Al gystem can

Aol irranihat %ﬁatfo?xﬁ%@inﬁﬂé’tﬂ@tﬁfn& ARt lle&‘rﬁ%%;sﬁﬁteﬂlaiﬁ & community,

contr ol over stgde.nt_s di scussions. Atte ce an
pwhias en pdudational institution.

[0005] Implementing an IM system in an educational institution or institutions of
learning/training poses many advantages and challenges. For example, some students
may have personal or family commitments, such as mature students having to work
part-time 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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virtual classroomneed to be nonitored. Students al so

need to know their assessnentsor grades for each
w@b@actii47ed cour se of study taken, especially onP@r/SG2006/000079

conti nuous basis. Furthernore, only an adm nistrator

can create courses and sign-up students for their

respective courses/electives. [0006] Wen using a

prior art IMsystem a studem, for exanple, would

need to manual ly add the nanes of their classmates

dr"@r@déshi%k reaé}P Bk@ﬁ{re/hétﬁﬁé of kfudyQhttesh, BEpdcnihyf b:f a&¥ntih@bus basis.

each of all, say 50, students' to add their classmates

Furthsrmewsi pnlyespadminisratarrtaacaredte sourged antbsig@apestudents for their

cor ens are able to I oad their contact

]Fﬂ§¥§ d%%%g%ﬁ%éﬁ However, it only allows one |evel

of groupi ng, therefore | acks a hierarchy structure

Another linmtation of a prior art IMsystemls th
I0PRSh Yhen disingod TG b EMasvstenn.ehslidenty Tog éxaraawmwould need to

ARGy, écfhl i ﬁaIInF?%gQH&r KA 'tlﬁ@r %nt%ctuﬁgtrs It yguld be

e a c ore especl a
1ﬁeffmunt for eatieof @lﬂ,cnap§09§tudénﬂsim®1 theie Cl'aSSIgﬁ'LGSJ jretol ﬂmci‘espectwe

t I ma ggn nfébg%p%le @grp’ggqtgﬁ{\/? éypgq:rgg g{qsgé}lelﬁgcltolag thelr contact lists
%gscr > Howiorr 0ROy CalthObAL el of Souplng, therefore lacks a

$ an energency response system w th [nstant
MMr s’uglcamd And)thexbhwdtlcm nf aqirlolrrasttls}\/l sistegefs that when two or

ontacts a féﬁ cont i St entt corres o%dng £
1%’18feagrPBI?f i ﬁEetar adtse"r %*F‘QO ?P §a1'r BSBOIRSEFT OPG SruPampcaling ot a
BePs eontadtilisBwollRteCAthor& bGRERIE hﬁ@leaﬁﬁﬂ@@&hn t§ whe groups of
initiation server receives responder status updates

ssm@sntt& arssTi-grouphe capledines aaeevr Gbmbsickleginataca coursefetective is
siatgiling client. However, none of the responder
(o TS duplicated in the contact list. [0008] US

pat ent publication no. 2005/0071433 assi gned to Sun

Mcr osgsterrs describes a nethod and system

[9PQ7d 48 pagent aublisation 49e r?&@ft/oef*&/j% aesfl%nqdotrs I\@@ﬁ&%ﬂ dRe, et al.
JH30 raﬁ%ﬁ'{% a§8é1§§ ?ésgﬂﬁsréfs%tg@tvhﬁ{‘fnstaﬂ%ﬁrégsaﬁ liSoleliX ed contact

presence s usy or responds
ligs. tmas@(bbnmctts)a 1ole based eomactrtrwb basexphonding to a Job function or

threshold | evel or thresh 09] I.n Ie r ni.ng

1ol P PG?%PSHE?, oGBS PO miedhsahi SHF GO GRS ete. An
G Blioh &8rRY defRk §esponder status updates and transmits the updates as role-
based contact to the messaging client. However, none of the responder contact is

duplicated in the contact list.

[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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fromprior art instant nessengers. As IMsystemis
relatively new in the educationalinstitutions and

w0 p@it14189 ons of | earning, an approach is to ePdiERGE06/000079

the existing Msystens to allow | ecturers, teaching
assistants (TAs) and students to harness the power of
IMso that lecturers and TAs, for exanple, can use the
IMplatformin their daily acdivities of running

| ectures, nonitoring and tracki ng students' progress;

iaBgtusibhisl efd $nstiditicis it le ARz, 2QSHHpRRHThAFMOBhance the existing IM
t hensel ves. This woul d enhance [ ecturers-students or

systeensrie gllewUeriwtess, seachimgassisthgn T Ab) andrstedents todwrness the power
I A O | ]a I NSk N . . g

GBE3E IR0 R Y e G B els R B BT Do heir caity

AUNE it 9 1o r@hise leeRifes; ainitod g b®@ecking stalerds progebs aad students

and students would use a white/black board in a

@ik Pegrassiansagmongshihemselves. it weuld enlaeeq lgabirsrssgents or
| t is At | e

ARaah RELAR HERRAAAR Rif Y Mol dRlofiClnd boyepd. Such

anithbotatioss dro oy bersgege nailt for mseay e rshp@cempderl fjredrts amnwork on

t hus be seen that, there exists a.need f i mpl epent i .
SRR R DT e R 8 SRGPE tonBhuserby big lack Board in
ANcBh Al clafroOME BedEhd HRsd FdRBhARAS 8 A Idtan®Messaging
| M systens. Summary [ 001 In one enbodi nent, the '
pedeamwould add hewm dimendieksstodwth institmtionibedwgiion nanpgement and
@(stemfor a Virtual Learning Community (VLC) with VLC
FENS ARG &?YQS{SB?%%, t eachi ng assi stants,
researchers, students and adm nistrators, said system

conprising: a VLC server caonprising at |east three i
fogtfl cKican éwe§96rhﬂ%ﬂg¢r%ew§:ama9<&gﬁagmp§é1@%v1g g L gystem in a
éﬁxﬁg Eﬁ%{dk/g&tfﬁﬁfo\ﬁ%%ta% Rintthize B ﬁgte&%?é’ottr%e{h%q{mitamo&lg of prior art
ssenger "Server running an extensible

Risgaghng and Presence Protocol (XWPP); and engines

runni ng on the VLC Application Server with pluggable
extensions for interfacing wwth said XMPP. [0012] In

anot her enbodi ment of the SMnﬁ%%[ em one of the VLC
Application Server extension endl nes conprises a Role

Ext ensi on engi ne, which extends the presence

information of .a VLC Client with a rol

P 1Hleltcons crubasiimens fhaprosab injinties proides gn Tnstant Messaging (IM)
system for a Virtual Learning Community (VLC) with VLC Clients including lecturers,

teaching assistants, researchers, students and administrators, said system comprising: a
VLC server comprising at least three logical 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 VL.C Application Server
extension engines comprises 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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allowed to appear in two or nore contact groups with
different roles.[0013] In another enbodi nent of the IM

wayawam7sone of the VLC Application Server extROEBGH®6/000079

engine further conprising a File Transfer engine. The

File Transfer engine allows a VLC Cient to pause and
resunme a file transfer when the VLC Cient is online.

In addition, the File Transfe§ engine sends a file to

a recipient VLC Cient one at a tinme as each one

| ogs-in to the system [0014] In yet another

enbodi nent of the I Msystem each VLC COient executes
[QW%dpl aneter smbodinasd'os thenByitsystem eve of HiedVhpphpplination Server

SIS Lofior 20TRR LRuipech TLE I RufRE kBB, FE Tapster engine
alIova(HTW[UCSGIﬁe@t tosriisd adrestiink afilt afinsfed v@i&ﬁtthé MIlC Client is on-

Wi t eboard tool, a Screen Sharing tool, a Des .
It QLI Brapsincngineonds & flsoio, o rPRipiess Sh&8 client one ata

SHats Dty %8'10%'—15%‘@1 asgééle C Cient to share and work on

screen ca in cyberspace just |like a black/white
board in a physical classroom The Session Tools
pr ovide a VLC Cient lecturer/ TAwth a Teaching

ésﬁxaj?@t ahotle? emuddamet tBe PVREHHRRMRIRhEPED! €lient executes an
[0015] I'n anot her embodi ment of the pr esent

anplflémqrbm ong’ snipWode vicsy saldrpmémh@m prpvidestadpemmesskagls g Group

ot il Brah Sbtn TR T 2R BRI b ohgn o Toglp it gomrises
4 eReh[forasters tevlf & CHae$@c§i[ aWhiebcirdidesl] 3 $diden Sharing tool, a
adm nistrators, said conpri sing the st

f:
Pesktomghaying fopl it & Ftlé Taarmif@ tpels Jap Gereenshiiang qua EH?W@ a VLC
%‘Eextﬁﬁe ?@E%%Méﬁg&é@} %@%5 %39%&5@ ﬂﬁ&qfﬂe a(m\lrhue board

ssenger
iaxd plysidal elaasrdoml ﬂl‘gasbmom’feasl‘s aowdde andLC L(Dilennl:g:cturer/TA with a

uncti onal 0 C I|c ion Server to
Gped et oo R iximpents CHERope Lt hadre
interfaces. [0016] In another enbodi nent of the I M

net hod, one of the functional engines conprises arole

@{ﬁnﬁh%%tﬁé}getmn@ dbé t%e #gs%gts mv?ntlc?n Il thod Sy zx%élementing

a rost er

mﬁﬁﬁmgsagﬁiga(ﬂf/lb ﬁm Vhﬁla‘VL@aIMi@S@mﬁﬁmn@ (VE\A%is?prowded The VLC
|nterce8t ed hy the Rol e Extension engi ne t hen

hast YERsChents rla%lvémsde%rﬁr&cﬁewhl%g #esifiants] eesegjehersi pydents and
%ﬁ% fattrs) C&id g{ g\iqgéin%wﬁx%p{hg%te\gs%fqlhﬁﬁ% Vot @ﬁér&ﬁ Bfa vLC

rent’ s ear two or “nore co
Meeamgemﬂetrheld rddrenge At eXtdnsible Messaging and Presence Protocol (XMPP)
on the VLC Messenger Server, said XMPP having 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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[0017] In another enbodi nent of the I M nethod, the VLC
application is further configured to run functional

we@ziensi’en engi nes conprising: a Data Manager , PEI/SG2006/000079

Conference engine, a File Transfer engine, a Session
engi ne, a Session Wrkflow engi ne and an Activation
engi ne. In an enbodi nent of the File Transfer nethod,
the file transfer engine alldws a VLC dient to pause
and resune a file transfer when the VLC Cient is

With 18 &rohpin@ 8 pieBéhce ilBrirition t6 iR VL.Er ClRéidisb ¢h SRI¥LE Client
file to arecipient VLC Cient one at a tine as each

ivetverd orapPEaygB tve of Brorheondaes growps pith different w5t her
enbodi nrent of the I M nethod, each VLC Client executes
an application in one's input device, said application

| r@i:lgkgrgeéﬁqrggrgga&g]g%gﬁ 8]&qaﬁg1$1%ﬁ:fo&9ﬁég mpﬁs%?(g‘l is further
ddnfEAPRY 6 8n AubS®dnal TR Bfeih@Olconprisht: 4 Iita Manager, a

Wi T'eboard tool, a Screen Sharing tool, a Desktop

Girfeienge eogineaadiite FidnsfeTeagivtecn Sestibn enginesar Sespion Workflow

Sharing toql .allows a VLC Cljent.to, share-.and. work o

Gesrt i Rep Rt Pradhd T pd clrPlich e LTS FRF TeifRlhflinod, the

PRaAfMsfeh eAginBYHbER A 1,880 palle afng s&suaie a (il ansfer when the
rovide a VLC Cient |lecturer/ TAwWth a Teachin

L6 Glientis qerding. Ini atdéionathe BilecTmasten sngipe ssrdst sfle to a recipient
%&‘iﬂ%pt &Q&ét%{ tith® a¥ EchANQE PRENABROH BB %g{eé,g,he
present I nvention, a conputer program stored on a
conput er readabl e nmediumfor running an |Instant

Messaging (IM programfor a Virtual Learning

[OBBTUR hiYothér BRBYHRSht of e OBMMBERHI PERW FNC Client executes an
conprising: an extensible Messaging and Presence

aplitatiosl in(OXVBHEIPUtalevieg, seit appbirasion piavidplaagaminon Tools, a Group

Lnterf i d R VL : .
S A e St g AR e BBt 5 SRR ROt comprses
£X)sen shfblBatidit a1 Vg G2t @odInh eWhaesardftodlhe 3B Shadigk tool, a
VLC Application engines run on a VLC Application

Beghien Shatingr tephangha HileTnwkes seal gEhe Seiepr Shariag taokallows a VLC

[0 ion C . . .
Bl BB TP pHE B IPIEEL bRt b
r Dpliyaiaal 0REsrodmt Mhe BessiddPools prdvade e VILO ClauchsasT A with a
Rol e, Ext ensi on engi.ne, whjch, extends the presence
Torchingessimboglsiedey Ak CSTIROR Brgteater Window.
differentiation so that the VLC Cient is allowed to
appear in tw or nore contact groups with different

{08Jl 9? SIn yet another embodiment of the present invention, a computer program stored
ona computer readable medium for running an Instant Messaging (IM) program for a
Virtual Learning Community is provided. The computer program comprising: an
eXtensible Messaging and Presence Protocol (XMPP) 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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[0021] In another enbodi ment of the |IM conputer
program VLC Application engine further conprising: a

w@aiod/ 1MIsager, a Conference engine, a Fil e Tr aP&cf/862006/000079

engi ne, a Session engine, a Session Wrkflow engi ne

and an Activation engine. In an enbodi nent of the File

Transfer program the file transfer engine allows a

VLC Cdient to pause and resun® a file transfer when

the VLC Cient is on-line. In addition, the File

bog)Shein enBbdiencheBe shedlM ichfiphir Pré@ampbfd of MeCVEID APplication

one at a tinme as each VLC dient |ogs-in to the i

engdneeramroes 2]Rale Exteosina enginpouhieh sxteads theeresonce information of
[ h .V [ e a .

SR Etm 427 R Pk SR bion o R YR 5y B pttowed 0 appear in

Bapdi raadeicontapt @sups With diffeeearesies ool s program a G oup

Tool s program and a C ass Session Tools program In an

enbodi nent of the Comnmon Tools program it conprises a

User Information tool, a Chat tool, a Witeboard tool,

19034 r beanogiea embydiment of shadd lcompueh pragrgms ¥8IC Application engine

i e Transf.er tool..The Screen  Sharing.tool pragra .
5\4*‘8&&“&1"{}‘&&%’ ﬁ%’i"% h{@agﬂapg&é%rem ‘he’sacFﬁ%?fganS% cngine, a
SERioH eRgind, @Y BESIMROW ot kffdw ldnkthed ahd aGK/AMtiviaBoR 0@ gine. In an
in a _physical classroom The Session Tools provide a )
smbpdimentef the Filarlsaysiex prpgramatiedile tengferenging allawspyLE Client

i P adow. i ef . .
R A R LR R BR 85 CTARE: oRTR In o the Til
Pensies eigibestndy a iy tood redipient MDA Clhient@mbadh medt £ eath VIE Client

resent invention, with reference to the acconpanying

&R 1gBe SYSEehi ch: [0024] FIG | illustrates a prior
art client-server Instant Messaging architecture;
[0025] FIG 2 illustrates a prior art nulti-servers

(B2 2 arE% SRR O} I Yoty PRy Y Client executes
Megsightich iar iRt d i8phtdeRideOsai@blidnd applidatib® Prasdias diCtenhén Tools

an enbodi nent of the present invention; [0027] FIG 4
proggamy at Gsoun rkogds pregtem agd orlass ByssiertEenls program. In an

[ t ' [ i .COon e .
ASRORERR, 43 R £aB, bRab EEAIPERNERk Hpaion ol o
Shiadolye Whitdbotketopl, @sSuMdeni Shading iteul, a DR6IA8) Shhfmg tobl and a File
sho Tabl es 1A-1F containing data structures of an
Trpaster tpol-gihe Screen Sharing tool program allows a VLC 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 VLC 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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Dat abase according to an enbodi nent of the present
invention; and FIG 5B shows a mapping of the

WO 114789 on Dat abase data structures shown i NnPEL/SG2004%000079

[0029] FIG 6 illustrates an | M system enploying a

| oad bal ancer accordi ng to another enbodi nent of the
present invention; [0030] FIG 7 illustrates various
engi nes of the VLC Applicatidh Server according to
anot her enbodi rent of the present invention; [0031]
[Ebﬁ-] 19065, B NAWEatba R IpEiST %cﬁéﬁt—%@ﬁ%ﬁlr@taﬁﬂl\@%a@n@ drilGteefes
of VLC Canpus Dat abase according to an enbodi nent of
the present invention; and FIG 8B shows a rrappl ng of

b 5 SRR B L A o

structures of a VLC Messenger Database according to an
enbodi nent, of the present invention; and FIG 9B shows

B03phpiCh G Wpsteaies alV tuph bhewnipe Canmypiss Mstnt Nessaging architecture
trat

£ G st Ran 3008 o B np e e phemeilyendelS 151 2

Rol e Ext ensi on engi ne accor d| ng to anot her errbodl ment

Bhra P e bl Nt Cigmiingt ki, Hsgant Qs e Systems of

o instiaMOnd Rofh&eted Qo e{tﬁépfﬂroﬁélg thézlﬁtérhéy%é&ﬁﬁ% % another

VLC activation pr ocess accordi ng to anot her enbodi nent
ghbadimentrafshapresens ementdon; and FIG 12B illustrates an
entire | ogon process to the VLC Messenger Server
accordi ng to anot her enbodi nent of the present

o NFI®NS A HO3G] TABles 1A31F | doHlikial efats QRO 6f @h Institution
the VLC Client Application framework according to

Ratebare aceqrdingitoran embpdimeat of the émsemtnmm(aparﬁnd[ 0037]

EﬂGG'SBl Zho'vJs a%é&#%%ig‘f tfle I}_%?g}tlr?g?]:?art@g% ﬁzﬂa \er{l] 5 shown in FIG. 5A.

accord I'ng to er e e presen

invention; [0038] FIG 15 illustrates a Chat Tool

wi ndow accordi ng to_anot her enbadi nent_ of the

[0029] FIG. 6 illustrates an IM system employing a load balancer according to another

embodiment of the present invention;

[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 VLC Messenger
Database according to an embodiment of the present invention; and

FIG. 9B shows a mapping of the VLC Messenger Database data structures shown in
FIG. 9A;
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present invention; [0039] FIG 16 illustrates a
Wi t eboard wi ndow accordi ngj o anot her enbodi nent of

w0 b@7ptgsent i nvention; [0040] FIG 17 il ust rBCESGZ06/000079

Screen Sharing Tool w ndow according to anot her

enbodi nent of the present invention; [0041] FIG 18
illustrates a Desktop Sharing tool w ndow according to
anot her enbodi nent of the present invention; [0042]
FIG 19 illustrates a File Transfer nonitor according

[ﬁ%@@gghﬁpllﬁﬁa%ég@ Q/tLC)blé KT HY of BMERIPRe J[lﬁ@é:ﬂy a Role

ustrates a Stu eer session win
Bxtersioti enginemcesrdingeao amthﬁthnntmdhnelft of lige preseméinvention;
invention; [0044] FIG 2 1 illustrates a G oup Chat
wi ndow accordi ng to another enbodi nent of the present

[bd%\df H1GoM iladrk ﬂ'ﬁle@sep%?até kdlébS&fr‘aLesc@en?@irﬂ th€ 08htA& list shown

w ndow accordi ng to anot her enbodi nent of the present
inf@ntQ;on; [0046] FIG 23 illustrates a Teaching

Assi stant reporting wi ndow accordi ng to anot her
enbodi nent of the present invention; [0047] FIG 24

[bOF5H HIGA BA iBudt@Eds W erC actPrsidh @Pode/smhwdaﬁg:wadﬂoﬂ@r t@bodiment
anot her enbodi nent of the present invention; [0048]

qfltlmprzsmtmvl@g‘u@rataéé a Students tab in a O ass Session

1ﬁ19s$r%[eg@§%n{1 %E&EE‘%E?SF ?%a@&tl\élg%gé%? tSE{'}\%? g&tording to

aﬁbﬂféﬁmﬁmlmﬁc@ftﬁep@smsmeﬁﬁm s -performance accordi ng
to anot her enbodi nent of the present invention; [0050]
FIG 27 illustrates a Student Progress Report w ndow

. .

B ARSI e L Cighe gl caton runevon

dvbordiyerto shothonerababmeitrog theoprasemt hmen’ecmt;odl ment of the
present invention;

[0037] FIG. 14 illustrates a 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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[0052] FIG 29 illustrates an Assessnent Manager
w ndow accordi ng to anot her enbodi nent of the present

WO pweni47en; [ 0053] FIG 30 illustrates an AssesBOERG2006/000079

Moni t or wi ndow accordi ng to anot her enbodi nent of the
present invention; [0054] FIG 3 1 illustrates an
Assessnent Statistics wi ndow accordi ng to anot her

enbodi ment of the present indéntion; [0055] FIG 32
illustrates a wi ndow showi ng five types of Assessnent
guestions accordi ng to another enbodi nent of the

present invention;, and [0056] FIG 33 illustrates a

(00433 SFI6bn? Prilusirates anbtudewt Bearoseshiog windpat ageerdingr to another

R ET Y  be BEGRRh Sna et nods for

i npl ementing Instant Messaging (IM in a virtual
educati onal._or training environnent are described with

[BP44 elCe o LB ERtReh 50un Rhatgindew asaprdipedesanothst egpodiment of
tﬁ?%pgsgrﬁiﬁ\&e%ﬁgﬁovi ded to describe specific and
a

ernative enbodi nents of an IMsystem It shall be
apparent to one skilled in the art, however, that the

S 17 b el 251 e iy isgR o edo AT ine qmppdiment of

ﬂhgg&tsgmqgv@ﬁoﬁpt to obscure the present invention.
[0058] FIG 3 shows an overall architecture of a

canmpus- wi de Instant Messenger (IM architecture 100

cordi t. n.enbadi pent, of . the present i nvention,
T AL D e R B Ried Fes AR Mg aldik o another
SthbddidbntcfahdpregerCaieiiod;y (VLC) therein. Referring to
FIG 3, the IMsystem 100 includes an Institution

Dat abase 110, a VLC Server 120 and a Directory Server

B i, Y RILED, FhRs BSR40 e i ot

dfiodvinentethepredaft isenti@g 3 separate |ogical roles and
is showmn schematically in FIG 3 as three separate
servers, nanely, a VLC Database Server 122, a VLC

pEh FR0 20 RS 200 0y o5 SR Bon HIMBL, Ao o
Sothee einbodmient sEtharpadsehtyinvemtinert ed to t he VLC Dat abase

Server 122. Students, trainees, teaching assistants,
| ecturers, researchers, adm nistrators, and ot her

pbad f FIR ML IRis@htes a Note tag window for recording a student’s performance

according to another embodiment of the present invention;

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

embodiment of the present invention;

[0051] 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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the institution, are identified as VLC dients 150.

All the VLC dients 150 are connected directly to both
WO b@7NLa8Appl i cati on Server 124 and the VLC MeBGHEGHY6/000079

Server 126. The VLC Messenger Server 126 mimcs the

task of a prior art IMserver 10, 20, 2 1 as

illustrated in FIGs. 1 and 2. The VLC Application

Server 124 provides functiongf extensibility to the

VLC Messenger Server 126 though extensible connectors

UFOED. SIS SERERESo R pP scE  Broo

emHadirdent SR predeninvertion; 150 are each connected to
both the VLC Application Server 124 and VLC Messenger
Server 126 via an internet connection through a

[ t o, ,
Wl U 31 RE=0R MRS ee Py SRs oGy RO B grother
@Gmdlmémolﬁdfeqrresmhﬁyexaiw,connect ed to both the VLC
Application Server 124 and VLC Messenger Server 126.
[0060] In an enbodi nent of the Directory Server 130,
[ho¥] B IO 1YusB8led o w]:ﬁ’tfbvl' ShéwtdaARvé L eyt M\?AQE’éssment questions
Directory Access Protocol) server. |n another
eentrditigte anpthehemb dimentorfthespresent inv3otion; and Acti ve
Directory Server. [0061] In another enbodi nent of the
| M system 100, the VLC Server 120 is a cluster of
[§@5"6Y eF1%3. 1 335 {IRAGaRE a2CRkHObM BREMAEr Wikdow hbédiding to yet another
mul ti-VLC Servers configuration is provided to support
¢rabaglément e dhespresent/inzertiqient s 150 i n an ext ensi ve
institution, potentially providing supports to
thousands and millions of VLC Olients. In a variati on,
the VLC Server 120 is a pI ural clusters of servers.
[0062] As shown in FI VLC Server 120 is
desi gned to function i eb”’é‘@ﬂ CftHPanet envi ronnent
and an internet environnent. FIG 4 shows anot her
enbodi nent of a virtual |earning conmunity conprising
[005711 WBysters ahdi tmedinsdsHoe 1mprdn1emmg HnstacthMenssaging (IM)nin a virtual

ahe L%%r%%"e% Big e BEREPEY FRirSgFS g SFRpgients. In the
AORiRE &S e&’etﬁllfg qrbrdged % edéé@ltlbe Lpksific and alternatlve
I sdi ffer ent fromnulti-servers cluster Z;gldoyment S.

¢thbadinebts dif aadM systenn  {11sbalbbde wppargmce, ong 28Hled dn Heesar, however
‘{Exﬂé&%qrtnlle\ﬁ%oh I?r%a{yl lgeulgraalsed w1th01'3p) Some oF fhes Lg:etal J &li%e I)f #details

may not be described at length so as not to obscure the present invention.

[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 VLC 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



10

15

20

25

30

institution wish to communicate with those of another
institution, permssion is based on a trust

w0 edoattieshi p whi ch woul d need to be establ i shedI/SG2006/000079
between the two institutions. Hence, a VLC Cient 150a
froman institution can conmunicate with another VLC
Client 150b from another institution via the Internet.
Thi s nmet hod woul d al so requine that the VLC Servers
120a, 120b in both institutions can see one another on

[ e

LA Bty A0 ed i ne) OLE, MalebEl] Sfvel 158 Students, trainees,
téddhing Asktari®)edtuiets, bescareharsphdminddtpiteresamif othérestafimeembers of

R uPBHPRafey euirh eV L ORRTE Hi0- FHb ik VG lients 150 are
Qﬂg@&@@ %11’1'%}2’ &%Etﬁ'@:?vmgf gpy&kloh%%éﬁ 2 2 RACRE &M, E Messaging
an et

nonaca mc staff of academ c
Savversk. dhe MW Me;sseargdr Genvat 126 uﬁmttsuhe sk oﬂvoptfrra\ﬁ&t IM server

931 YR bS58 g U S R Y596 provias

fuf&fidday E)kt@ﬁ‘s‘iblhﬁl o VL@tM@&%ngeT@%i'\%? 13é\tHon EH%X’(%HQB\I@ coRnectors
FI G 5A depi ct garts of typical data structures of

plnggablmnteﬁhqjéL BdessengpoServpid 268 shows a mappi ng of
the data structures shown in FIG 5A The VLC Server
120 requires read-only access to the Institution

[j0ad9) bRSehoihkd eﬁhbddﬁﬂhﬁt M1Ge Ber syetend POD, dxoshowh 11IiTFIf%f34 some VLC
the data contained in _the Institution Dat abase

Chowa T S Redhcrmered tohoth i VLE Adpliettopogemet 124 and VLC
r s egéle g%&e’]‘ Nevi 4 r\@%}@(t c%%tyﬁgo&l@gouéﬁhae%aq @r%ﬁé Network

ovvs a ent 1 n-on to
(VNS4 0. dn thi%(brmh‘odansmnﬂiethO‘t Cléerits ¢ad |onrthe; fimprngk tugwmn to the

PGP e be PR e e o loub B R N LA PPIRELIPR Serisp 124 and

gﬁ 3%e]r@‘>erde91%!0t her enbodiment, the Directory
erver is an Active Directory Server. In addition

or alternatively, the VLC Server 120 allows VLC

et groefintiale) O bfeqipS, Aoy T The Dieledy Somrer 130 is @
@A@(Méﬂtw@@ﬁ@u&% | £@%ss MRARA) baver. Yh Gnélhief Binbodiafnt, the
tolog In to the VLC | M system 100 automatically using ‘

Nireetoro$arves I30onasArd Rirestedeyrryest s or t okens. [ 0065]

Each VLC dient 150 installs an executable application

into one's interface device, such as a conputer, a

006§ bIipknodtier &nibabingdnt of the IM isydterg 100 tHerRLOPerver 120 is a cluster

capabilities,

of servers instead of a single server unit. This multi-VLC Servers configuration is
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 VLC 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 IOOa', 100b. As shown in FIG. 4, the

two separate IM systems 100a, 100b are connected through the internet. This is
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When installed, these VLC Client applications provide
a VLC dient 150 with rich smart-client tools which

WO pdoenaeBIwith the VLC Server 120. A VLC d i enpC1/5G2006/000079

then able to connect to the VLC Server 120 wi thout the
need to re-conpil e each application on subsequent

| og-ins. Details of the VLC Client application tools
will be described later. [0068] As described earlier,
the VLC Server 120 includes 3 |ogical servers: the VLC

Rl i ' r
RSSO R GRSt dR1C Server
I%%V !él(ﬁ) Mﬁesz%ZébpedﬁZsﬁe matytuberé ﬂhgs,i bl Wﬂxm[:HLé‘dcgentk fi>m one
VL erver, 1 or they.nma e si ca ocated I.n
iggputen ishorfomRIGHs Witidasa of aay 198, gemystion is based
Jrjfzgnﬂétrffﬁﬂ%ﬂ wﬁﬁﬁ%u‘f@ﬂéed% bE Q@taMHéﬁe@%EWen HeDeweRsttutions.

oglca server 6 conprises a
Idéncst erVE Qhianhilaes fmm an plhsnmdliom bans temmuoicateawtth masther VLC

- I d .t
Qi sbb s by FsthiGh v Be SpttE i Bliad S wlRisg require
thhﬂhe IR BE:QBIsCI 205,20 66 T bR 1ﬂéﬁiutiéﬁ9k£}{3§ee%'f€ %ﬂbﬂl’i@f‘&n e Internet
t he VLC Server 120 a Load Bal ancer 160 as shown in

adir §PNs diph opddtion of the ambatiment showniio FiGaf 4, the separate

1t heough tiple VLC. Ilcatl on Servers

iRt TEOd OB el RRs' FBka? BRI 35457 Ymg Tipation, for
Gahpha $hedehd/@mphides 4@ BediRaptidallgakpirard. server, such

as a WSQ., Postgress, Oracle or l\/?‘hr osoft SQ. Server.

The VLC Dat abase Server 122 is preferably configured

[Pgepzﬁ Hglgét)lfr%tﬁﬁ?ighazdgﬁrsé ?Fé h&ﬂaﬂng‘%fzrsgﬁﬂél TEdoils of acad?mig and non-

exanple In the event o
dcad¢miovetaff, delwdls of acadehee cmeestbd&caiyasandeietaﬁs ofjsiadents who have

down, a_backup dat abase se er woul d autonpti cal |,
- gonad wniforberr [rmsqwerwrvé% VEYERARL 50 88y Y Besedsgailsand records

fft‘oﬂi"fn%ﬂtuh@né fi‘)nh T ns af‘?‘tﬁé‘st RS s&hdRR $ROIE S 2B6bict parts of

resence Protocol exanpl e, Jabber Software
typicabideta stmicunes of ﬁlcdhshthE@sDagme dnfl. BeR £B shhws ¥n@pping of the

7 SGunEne T G 5he FheVOE SRetbost s s P iRasess to the

¥ RRH6R TRkkbadH PRV L 0L v&GAPOLIRdES Abt 1B6difyOthe data contained in
Client-to-Client, Client-to-Server and Server-toServer

e drdiditing. Dathbatshél%r esent | M system 100, sone
functions of the VLC

[0064] As shown in FIG. 3, the VLC Server 120 is connected to the Directory Server
130. The Directory Server 130 allows a VLC Client 150 to sign-on to the VLC Server
120 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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Messenger Server 126 are extended to the VLC
Application Server 124 by the use of pluggable

weompongee s on the VLC Messenger Server 126. TP@E/SG2006/000079

functi onal extensions nmake use of the interfaces
provided in the XMPP running on the VLC Messagi ng
Server 126. [0069] The VLC Application Server 124
hosts a set of engines to preyide functional
extensibility to the VLC Messenger Server 126. These
7 4 ' jcted [N
e T P Qs Y et o 23 BRpHERIOD 580 ble's fmtertuce

dk2#8, sueh RO b@oaphen,sa fotelvadidie tABldCwith writig abddnkihg fcapabilities.
englne 124d

a Sessi on engine . 124e, @a. Sessi Wor kf | oy ]
stalleds thesg) VAL Réltep‘iléﬁgl?lwﬁtl%PWéﬂde%Sfic? g@%ﬁ 1%&% rich
sg%?a&fc l\é?xuf‘&?sf wﬁ%ﬁ% RRAYRS th ;megefvfef 190,30/ TUP @8eh 850 is then

rers, stud ents, sta course i nformation.
ableetoConfiemt damthe éog iServet 220 vathbuthe gealipbhasedpile each application

col | aboratjons and jnt rou h the u .
oy oRen o nDr Bt terhLCrictipp Brtiogiofigyflebe described
lét%flc al l ows institutions and corpor atl ons to defl ne

ro

‘e-based user information. The File Transfer engine
124d all ows both offline and online file transfers.

Ses ' 4 '
B0y RS TR PpEL P BPn ey ST SUILT AERRULSE 3 8Eigl iy the L
B&tﬁ@d&é pser 122,356 VRA Applhdaﬁbn @ema 424 bhé thedalL@ Mesonges Server
%er si st ent St or a%: 1 Nn. us Dat abase, 111
Aeaeu logierlowrvenyl 2&4@26&@@5/ batp ¥Siealy Ingated) insthg VLC Server

L oRlaeg Ty BERA ALy bRuBf i Sopffine hlACHHES bIEEAER to g common
@ESS@@%MQJOKM anvtherginnteodliddiit qfethé OFIi® Seovet i12@Q, exfch of the logical
cl assroom session data fromo LC ci e

WA HEP. 1%4@(3%@]0011‘1&@?@ aplastemhe RESATShR %aifgwtﬁrs of machines.
@?‘;@k@ﬁg@% gusw?eem\ﬁo%l*]é\ﬂtsiy Pfcﬁf@}]%d?@t ultbP&lt taq(a‘ltglérlﬁm'lﬁér of VLC

on, nane e on Database
Qliéhts lﬁmyéﬂaﬁoﬁmgiugh Eht:mnas ¢rafificl Iapet aano’sﬂcf:embs@megteof the VLC

Tavabiat aToearridne Ne0enderiin HG06 Bremipest 1 $hread e
%@&E&ﬁé %‘Afﬁ@ tﬁrBﬁg}Vhﬁl@f?‘ltea@EéeA fo48ion 18e2vER00ah, £84b and VLC

escribed earliefr, the Institution Database 110 stores
MasangerSeavens hdpat i24bect ur er s (as shown in Table |1A) 3
students (as shown in Table IB), staff (as shown in

[0067] The VLC Database Server 122 can be any database server, such as a MySQL,
Postgress, Oracle or Microsoft SQL Server. The VLC Database 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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Tabl e 1C) and courses (as shown in Table ID) within
the institution. The Institution Database 110 al so

wGer@rasi7Bnf or mati on pertaining to | ecturers i nPECEBGLI0QGN00079

to their courses (as shown in Table IE), and students
inrelation to their courses (as shown in Table IF).
The data in the Institution Database 110 provi de the
I M system 100 with a structung to build the VLC Canpus
Dat abase 111. [0073] The VLC Canpus Database 111 not
nly include epl i 0 Stad ut | S
Pt SR PSRRIl b S0 SRS RAEREREE he VLC

Slesidapdr SUragriassare guendddodsha Vi GappHedatvnt Servekald4esy the use of
2A-2Qin FIG 8A show part of the entries in the

Wuegable eampansats onthe VE&M@?%flger(Sr«amré25A_?besgtﬁe}%félﬁ¥!§lcextensions
§iRbLe Bp)é}]egfr?]lgrzrﬁcgg ég‘vﬁ’é& ﬁh{:shg) XMﬁP)[élﬂ%gﬂsgoglﬁ #héE VIL.C Messaging

aggr egate stor in a er tabl own in
Jaberel26A) with their respective role information. |f
IMCient user images are avail able, they are added to
a Photo table (as shown in Table 2B). Course

. N . . | . -
OB 0 08, AR 0 1 OB 19 pions
autehsthilityetot the (VL € Mdéssenges Sevveir V86 cThess 6L CApmlicTaon Server 124

| E.and | E respectively). are ture nd egated.in
e S SRDRON T s £ PR BhSpP0 GO8LRR0L Sk oan o
R@Fe@it@@si&péﬂ%iﬂétlﬂétd Bilé Thghstdiadng@@Ni24dNe Sdision engine 124e, a
replication of information fromthe | nstitution

Sessigna¥erkflowy engingd|2déandan Aglivajionteasing 124% shown in
Tabl e 2E) hel ps the Data Manager 124a updates data
fromthe Institution Database 110 to the VLC Canpus
poTb] MEES Ongee MAdagab 8346 mhhigeslthe. imoring) pddtupdatind of lecturers,

| ecturers, students, staff and course infor rmi n léo
stRdenjs.cstath Rpdsorrre InEsTatger L Copluence ongine ¥ s group-
g?s%&‘ cbﬂaﬁo@@io‘?@%ﬁ@ Antbracis" gh [[RO4H oﬁ%ﬁgala‘nlu—%ﬁhg k&6ms”. The
starts a class, a class session Is created by the

RoeksExtansiom emginel P24x. alloes imsttusions end bempomitibes todefswawde-based

f}t ude téa@qnpq élg{gﬁgliq Egag]iqfe.r %%rglté):e? {ﬁ%@gﬁsol?oqg orfﬁﬁl%ra%d online file
RAde:S R 38 on YIRS 1P RABisRilet@e &l'ﬁ@ssm%gﬁl?g;%ﬂlfal classroom

stored in a Session table (as shown in Tabl
vdssioss recocdsastidsets’s aitendanes rclass pagtiadpasivni andaother data records on

ggrgfslge?ngg?&géetp\)\r{ aab{’EC( %%m%ﬁé’ \Watélglasg ll? "1%1%) Ac@vztit?o%c Qﬁgqge 124g
activates and manages all VLC Clients accounts. In addition, the Activation engine
124g populates the IM system contact lists. The Session Workflow engine 124f

performs routing of classroom session data from one VLC Client 150 to another.

[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 VLC Campus Database 111 and VLC Messenger Database 112 are connected to the
VLC Database Server 122.
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can be assigned to a class to assist a |lecturer keep
track of class participation and recordconmments whil st

wo b@7hierBur er concentrates on teachi ng. TA genPCESEZH06/000079

information is stored in a TA table (as shown in Table
2H). The teaching assistant's class session records
and reports are stored respectively in a TASession
table (as shown in Table 21) jgnd a TASessi onReport
table (as shown in Table 2J). The VLC Canpus Dat abase
a Sty .0
3721 P18 el matty U IRy R ERRBRRIETTIE o BAME efifining to
lsétaregsl(dsshawhlie Tablerl A)abiuderta $assshown inTabibl ), 2taff @Bdhown in

assessnments data ar stqQred n se snent tab (.as

EakbanhCh Ancrgprge(as s %ﬂé%éfébisrﬂeﬁk Wi 1ggtiptions The Institution
ﬁgpﬁﬁ 195 2f4&ErE L RSormb@iof peR¥int oqgéﬂref@iﬂé}gﬁﬁgﬂﬁo Beir courses

these questions, questions are assified by their

(asish@et $n Tablestiyywand studerds én mucand) thairegursee as( siwwn in Table

B it o fmicuticth DetibESe A 20 s le the I sr 88, 06 with o
ShRhRtd BhiRl ReWLE E8hnp M&ta@é&@qnon options nay

I nclude a type of questl on, for exanple, a Miltiple
Choi ce Question, an Qpen- Ended Question, and so on.

odi t, . th e t n I
o731 ZEJ%?F?@%@U sfPESLL O p iy M%Eaaérgﬂ‘ﬁ#{ef he Institution
Wabager B0 idAG Buteslsd Gses tdhelﬂl@raiﬁﬁntclas@\fsemiom s&idem\q:)rogress
one to attach supgortln le or_files to eac

Q}u:é’g@lilsoqn ASSeISB\RA byal?lﬁ%2ﬁa%(a ip & IE‘FagAeshQ}zy' pqrhof the entries in the
9EE! ELABus PRARSLIIITDLorh AR P 1), SaIcArs EbEEIBPRd Staff

to a nu questions st or
dabke 1(r3|) mfiameion ma@re@tedmnd stbteel 1(1aisUsd‘l'cmbie|(ms §lah7lzr|31n Table

stk Bhic 1eepSRURAPIF iATRR ALt TN Vp i ises are available, they

£338551 R RORS S8l ) OBV ERARTERY b 1D

dre g:gpu]gteldnntaoClahsataMﬂaB shews tie Ff\abla@C)Tﬁhe ¢tapdig ef]Lectures and
on i ncl des eac

SRAGHRTR 1T PSS oS ER erbamc e TERDET T restivei) sop captured

St g %grateatlﬁ raeeroa @taﬁta:cm@ shawn' BT gbe 3P).3ablestiADDAOAN the core
appended in The User data (as shown in Table

ot sfamcéumttbat@anﬁamsahe mlhat@@ afdnfosmptien Shmihe JnstrnamneDatabase

O 9 Yo PRSP o 126

apdedseddtd Glon ﬂwnlnsﬁtmibﬁ Datt:ilﬁsé\qllO\ta&h@lVLC Campus and Messenger
Databases 111, 112. This ubdating of lecturers, students, staff and course information

-

to the VLC Campus and Messenger Databases 111, 112 keeps data in the 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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engi ne 124g stores information of these groups in a
Roster-groups table (as shown in Table 3C) and I|inks

weao/ 1@ Cl i ent 150 with other users by storiPQI/EGLme6/000079

in a Rosteritens (as shown in Table 3D). Once a VLC

Cient 150 logs in to the VLC I M System 100, the

client's contact data is stored in an Active table (as

shown in Table 3E) andwhen the client |ogs out, the

client's contact data are Iogged in a Logout table (as

&Mht% WhlRPLE 1B&: erlc%n Eés Blafdd AfGhtion is
nessages t ISp ay o certain

dtore@ dn arffAdabls (ao shan ‘vﬂL(lIaE]el iy § hcheadhug assthtantisgelass session

iSEOHe N OB SRE AR B & BASeHBRATE (RappamdeyTable 20

a0, PANDEHHRPES ta(l:ﬁé‘_(t 2nawhniiA TI@lQlﬁ) 3ﬂ'ﬂ)e vilo @a\ﬂiﬁs Database 111

Messenger Database 112 structure also allo

al$a sintes questiats amd@agqssmentegﬁagn@qm*toallow lecturers to quiz students.
t tt [

i Tirstoncate stiein £ eI EoPE UF risil R pbIZRK 88 agpoments

deta Séeitdred M B MREdOMeAP@Yle (BOSHIVWA in/B&le SL). An assessment can be
availability. In addition, each VLC client user is

BB @emurdbftfaOfsW‘éOtl% T allew phe wassemanaganagt |of ithesgaquestions,

é\ue%tlglﬁo cllz[ls -rf]% 3!1 %I;%Ls&%—@? gﬁ‘év@n M%@%E%I\IAL éXd thEQones (as

reé use to i user ~con
ém%f’iﬁrrdbﬁdeINWBach uedtioniine. abIEhZK Rhh Haveea awabenedl dptiops. These

data in Table 3J also allow rs tqQ send off-Iline
GHES o BRI HFATA Ai5eS o d B 2 RS 206 such GIESHPD ppHiRnHaY include a

Eof‘ hé&¥ftoh nr ek é\% M‘ﬁﬁgfé Edié Qﬁés}ﬁ%n alh(e)p\e/rt-cE:nded Question,

ssa es/requests next og I n.
dessengeln Oat enbhedinkehp, the spestidnodata tihd'ableC Kirgs etnged using the

Hiagedert Sioskep dramgbon Bndn] "SGR, fga it siiostCie! he present
IR EQ{ TRl dn@ t& a@t‘ﬁ 8%&@%\1% fl@8r iRkeYMeddh qlRBih AShown by the

Under heavy | oad, the ssenger Server 126 m ght
data it Batad 2R In@ddisionyay asvessmanie(es slwviraint Table egpndheereated with

fi o Smr PPty S G L Ao LS B8 i Epes show
ﬁerab% 202 GisedB VIRSWs a TpingldTehd/lidta MRESERISH TIBkY 8A-2Q shown
126 stores the nessages in the Queue table until the

mI3GcBAents are free to receive them FIG 8B shows a
mappi ng of the data structures in Tables 3A-3K shown
in FIG 9A. [0076] The Data Manager 124a is an

pprE]i Thé VOC Mesdenpsr ]DQtaBaisg lll’leds tl@dr lb;nthatVIL@ (Mé@énger Server 126
redeterm ned. interval s, run_afte

o stozing ArfoRatign efhele n@ls%% ol lqwng i a(VLC IM system 100. The

VLC Client information includes each client’s presence information. Parts of the VLC
Messenger Database 112 data structures are shown in Tables 3A-3K, which are
appended in FIG. 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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Manager 124a interacts with the Institution Database
110 and |l oads all the lecturers, students, staff and

weomraet78nf ormati on from Tables | A- | F i nt o t hRCWRG2006/000079

Campus Dat abase 111. The VLC Canpus Dat abase 11 1 can
be seen as a local cache for the Institution Database
110 but differs as follows. The Institution Database
110 is institution-specific agd may contai n nmany ot her
data fields which will not be required by the VLC IM

e%t &0 cé}%? ggg)u%tlﬁ&% rclfgh{ E %B%gf?%tg r?g? %%%eﬁ em\g-ﬁ:o ut table (as

nrpus stores or'mat 1 on
shbeasn dtabkraiynhreaddition Sytstegn adiaimistrators ican wetl mbssagersdhau will be

GasitonsCoinn ises sohdms oS0 C.Cheus oropiahbine fkat period
]ﬁ&ﬁlls Susy Pﬁ:@é}yﬁﬁﬁsaﬁé@&e stoh& 8l RolRRRe8Ee ddfA(as shown in Table

ristica Yy tracks ch anges in the Instrtution
TR aichs Mattetimes (ascihownsinubable SHANTheo VLG Messengsr Wagabase 112

have %?c‘]lé‘]’ Q@QW%X&%{ éb?}}q%@sse tgéu%l_lgl oa@nqs%ar%lgg 1%% %ace?cbqn -settings table

@X Wuﬁ’rM@ BHSDafein théVEcatibAReing® table MdvAdrAvO dlie@tmuser to
sone courses/el'ectives and al so courses/el ectives that

qrayy dureatiee abows adedbierieret s Byailebility; Igiadditionjgagh VLC client user is

SR e P AL TR A LRI Tob . e

Privhte ﬁk&ﬂa&ﬁ@edﬁa raﬁ@u@edrto ﬁn&&nQﬂ‘ VL OeClRait aisdrbvvageting 2dather user

ensures_ that changes _ in. the Institutio t abase 110
whe i offlinet Tlaecnrwt%mﬁﬂ@h@% Gatp iR pehlashalse AlaeT g SSpdofEine

up%ﬁ?%s dﬁ'ﬂ% gﬁ?ﬁ? ﬂgﬁ ert Nl \/%%%zaiﬁlxé and #%t lg\glétﬁgteorff-hne users to

foa¢iad m&gﬁlﬂequés’@ Wlmeh Ithéyeneake é@g—lrb dihel \éli:@ rMeiseﬁge? ]Database 112

slreaiimes e Memense: Sive Uieneld avdhor SLbwets bg aelivery o

feﬁﬁé&'ﬁ@é V@CC@HE&CLIS&S' kﬁft ét@ﬂn@&@etﬁﬁﬁﬁﬁﬁﬁﬁ‘oﬂ o Q%%ﬁé fibld @s shown

VLC d i ent . However, the prior art
msFable 3K dimded hw{yrﬂoadmhm NI&\MaswnamdS@mdu‘fgmgglé sn@h beable to

formation that .th I t
aFtiyRE Tl b ot et et s Pd B i, VR GRS 30 gmighe mot be
fecti9Blafid pRRed fe Thésdhded a8 dadt b Qhé YCIQNRESengb IS &1 ey msaehvers
students, researchers and adm nistrators, for_ exanple

Whusy thm%@ rMesgcn@aﬁnrx@r ) su@é@snt@e messagaetn the/Quaue table until the
X%‘?feéf ﬁree § ré’ efile tBEmaFf(l}Jt ﬁro’%{@}ﬁaBSmg %}f%dzvgga sftuctures

em c cour ses i 'ves
ﬁﬁVabﬁfSB@l 3Khowh én FIG. 9A.

[0076] The Data Manager 124a is an application that is configured to run at regular
predetermined intervals. On a first run after installation 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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than one academ c courses/electives in a given
senester; and the VLC Cient 150 adm nistrators are

w@eweni14ee hority to create academ c groups. | nPCTHBRG2006/000079

present invention, the Role Extension engine 124c
intercepts the VLC Cient 150 contact listing fromthe
VLC Messenger Server 126 and nodifies it. The
canpus-wi de VLC I M system 10@gthus allows a VLC Cient
150, for exanpl e, students to sign-up for nultiple

h . .

Gl Bl BB BBl hOFEHE- o9, BKRSR 305 lomens
(&MCaﬁHh@vm Yile£oikent 20K 004 Gubstogait funsmﬂet DptaeManager 124a
contact listings having different role

b@ﬂ@ﬂtﬁa dragks elipnges oy thelpstitniien, Databas ﬁ.@gng stugents and/or
I tJVll%g!‘}ep %1@8 or RY e RSHAARRO 2] E&' 1H%or11%él/§lecm'fggr0upmgs as

nts can create t own stu
VIOC G engr 150p Soraxampltdsttdusity, neayritaze Bxgned] uphe vvldideai\amlfrom some

groups Thi sext ended VLC Cl.i en cont i nf ormat.i o
COHEHRY e iifas 80 FOREF e EeotY A nas pave frgn Bf-oets s Vi

(ﬁhéngvi"épgA&’m\{hg&a%ﬂ eife. IPfﬁ‘t%rMﬁﬂaée?ki949 Rh&li ﬁf)@cﬁ@sn’éher QLESCampus

erent groups w be described in detail |ater.
DAadERE 1A% add e NE@MGBMgM_DaﬂaMSyISIt% Subgguentppgulasruns of the

t d
BN AEHAAR A OESBHE g s
t%ﬁé@&n@&e @Bﬁb%‘goﬁdmg [dathghehE&VLOYCan %vﬁs(é.n@ Medibndd? Matabases 111,
ef | ne

ot her than an Adm nirstrator. Userd oups are

@ﬂwp&eﬁ%&a&ﬂ Bipdating of €4 UAC Gompus 3hd Messaicer Ratabases 111,
@?{9@ de?éﬁb%al%@le student can manage and popul ate.

10 shows two groups, nanely, an
acaden1c cl ass group STEC2203-& and a social/private

TENNL.S. STEC2203- &2
WO VI C/CGot | s Heesstuly IIEESnn 19 e Nito M system 100,
t% 5(tf' I\I%%Wg%r ServRr 196 et 'an@cgltegﬁ q’iﬁ %Fége@éé @fothdation to
ien OF CeXARpl e & student . s tenhl's group.

theovR[ Klient JIGOaIHmweIm; t¢hs };&mreanrﬂeKMPR/uszvmofe gowtetned with
Cient, 150's contact list,.in this

| f
qoupRigonandKBARE resenes infermaign EAtdhey Gpledhiapptoconly one
%—B{i’ﬁ dh 'aﬁ%dh&tf‘%ﬁ&lﬂrﬁﬁl\%g Revirddtedd Ofe & @ 0HAE5D are Aructured into

rior art IMsystem not allow duplication of
Iscinrers, nmmﬁb%s Istwdantsg re$eewscshes&) and radgsnigireiops fos exsample, with

Baebian e oo BewecisBhrds 8 BhiEfly, AdedpaapR RN aA mey
be involved in more than one academic courses/electives; a student may enrol in more
than one academic courses/electives in a given semester; and the VLC Client 150
administrators are given authority to create academic groups. In the present invention,
the Role Extension engine 124c intercepts the VLC Client 150 contact listing 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 124c 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 124c, 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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records of a conputer-based contact list). As shown in
FIG 11, the roles of nenbers of the class group

W(ST(EQEE@@ @& are differentiated w th differentPCT/86206/000079

that is, to identify a lecturer, a TA or students.

Wth th| s Rol e Extension engine 124c, it becones

possible to define a VLC dient 150 vvith di fferent

roles in different groups in2g contact |ist generated

with the present I Msystem 100. For exanple, a PhD
FLPET YL T IHEARISTINGBF 758 0GR b Tafh Fiy e Olients 150.
Ehesiretss vhHallavingt VALC Glediypker toattke cwdiffecdrs reles nsdifferent groups
groups t ppear.in a contact list and less so to

Vil eéﬁ;’eadﬁgeﬁaﬂlg%ont act list to be changed across
groupi ngs. [0080] Like the Role Extension engi ne 124c,

the File Transfer engine 124d is al so anot her

[esAsenss describedyche MLOIMt sy@temww@amertg dotiSsyrstem-ngpgged groups

Fi l.e. Transf er ne 124 bot
B e D AR BrAe R B P ol at eh B Stem and
QA Heamodied of dBIeRUSFOVL ALt 50 biiel tHaf JAOA @Hinikktald. User-
the VLC | M system 100, the I M system 100 "pushes”

c(afmsd SLIps AIe gonps cieateR dyfa VEC Glirniil §0.igr exemple @ twdent, which

e\ b RSS2 P sy,

aﬁﬂ@bﬁk&nis.zwla@@argw@s STEE2203203f s adisbdiel/privhty Eroom TENNIS.
rior art IMsystens in that the VLC Cients 150 . can . ..
BEC203-02 51 LT amSmaREe arows MAGAPHMN ey Glisat Institution

4 enis O}-%l{: st &?ﬁﬁﬁl@n%f slegﬁgfé 5%%&}& Iﬁd?Hl mgcfcgg}\/d?.ﬁVLC Client, for
é}dah@daeasxuddlmmt]lneammusrgouiﬁw ces. The other advant age

is athrottling of the system bandwi dth. By throttling
the bandwi dth during file transfers, the File Transfer

[@?‘ﬁb? el 4‘6dal§3)edag§ct§ e rérﬁi@fé‘@levﬁb Qlfhy 'VL@‘CCHeH?l WE‘ @M\ﬂltgéthlst in this
0 |

ransmi ssions in the entire canpus-w de
@gampdmmﬂi)lactuﬁreAs shewn i FiGerl@ntherefarosomb mqmbem appmr ing in both

ShiRs U RABeY S8 SIS e Prit o 1M Prtky aye ot allow

hﬁkﬁarﬂ@ﬁ@cm%ﬂtaéﬂmng ajekk dol dcBosk Gréims isest ﬂﬁ%ﬁaﬁ;& US patent

edach one logs in Tansf er inaprior art
Bybdicatinn 1o. %(?Seé@ﬂllﬁﬂ@sm@qdé@ iMiceasoftcrelaten tojmerging of duplicate

r%%%rlldlﬁ gF % ﬁ&%&%@r g ? ?@?&' h%p o ngh&?ré I’anﬁ% 3, fhe g&%@of members of

ssroom

the SR frolp STEC2208GAre @[ffdréhttah’éﬂ Wik diffsrmtdcdas] ﬂ;baﬁ eto identify
111. The SeSS| on engine 124e allows a VLC Cient
%L@@hﬂ%rsaa% ectdeats. Mfithrthis Reje tixtaion capingd é@s}gb%ﬁmes possible

B #dRta VLC Client 150 with different roles in different groups in a contact list
generated with the present IM system 100. For example, a PhD student in a PhD class
may be assigned a role as a lecturer in an under-graduate class. Prior 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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attendance and progress and even interaction responses
in a virtual-class. [0082] The Activation engi ne 124g

wa@edruss7es and nmanages all the contact groupi NBGT/BG2006/@00079

entire canpus | Msystem 100. Al VLC Cients 150
accounts fromthe Institution Database 110 are narked
as "in-active" upon the first | oad by the Data Manager
124a. The Activation engine 4249 is only invoked when
a VLC client user account needs to be activated. Wen
VLC
19%5‘8% 332(3)%6%&% deﬁvérg rlerctélﬂg enso erss‘&snI a@g V%(ngg}tgrt]eem 100,

tMi-IM Mraaange I“p@kVEﬁnsl%, ofTb&lleﬁel\ﬂis Semtgmlngﬁhe Vazturd A6tes out
woul d not | ocate

tpihesprrtrsporsaY hbas er{cllzs%l q‘u? %tser&éc; M Il?oé}& :&gg% and afflipe, The File

T hfers? éngﬂi I’Lﬁgr ninddds fwrﬁaM %tfﬁﬁ?%ﬁoﬂaﬁ IR/? gystems in

i ssues e nessage dient
tHatehAVLICV@liemsn 1 80 gampaube Il@p trhrfsfers ande rasemlesf,hem ivdhen they next log

T, R R R S B e 150
c%l foddthg AR Bledfd tRirflbAni levidel. THEo MG HahRBE i Bhrbfiling of

scovered the Activation engine 124g duplicates the
the Gtemnbandsddthi dyo thrattling the damdridtle daring Jilvamnsias, the File

rﬁgsfgrgq%glenfé%4aﬁlglp%§d %ct:c{a Be cﬁcﬁm% E)f i fgﬁ&qgntﬁ Sp{rﬁnsﬁi{ﬁg ons in the

Ion engl ne en procee

dnfird uaﬂlguwlddwmmxesysmﬁ aooaThe fb,théisdlﬂhmMe |ﬂmm hke prlor IM
roster 17, 28 into Tables 3C and 3D. There i s

sybtpmas &t avhsa swe Pf e VEGCliant { 3 fesexamnlp étu@i@s,@éﬁﬁﬁgne the

PLARETS e oAU g BepSUSE s phhapss il . il

tisfee n fpdordirsIV Bgstemtiedefidiatwihyn thecipieaddientisciffimses.
The VLC Messenger Database 112 stores both cl ass
groupi ngs and personal / private groupi ngs and

[[H' 'C’ﬂﬁuSecégﬁﬁl ér{ét‘?ﬁ%al?ﬂ N€q Yhia éﬂ%&"%ha\e‘?@fsﬂtéhﬂ T8ofes classroom

y neans e VLC Carmpus Dat abase
msmxebased énfosmatich infthe ¥8)6 Chmpss-atablsatld 1 ngcmﬁﬂSﬁ@n efgiac 124e

Me ab
R AN R M
%&h&a&b \c’tﬁc'f’ ?esfs LXK R ihieYacBbn Rpohsea e Eglrﬁllai-clhﬁi‘ VLC

I ent use contact informatioh in a class but not
yet activat ed This activation process is depicted in

[Bpgl 'étée %f:tlnf Bs]ﬁpgfglg‘r}@ %E ] la;,é;sfatélh]ar%%%ggs alf Bl Ecfitde? 9 pings in
the entire campus IM system 100. All VLC Clients 150 accounts from the Institution
Database 110 are marked as “in-active” upon the first load by the Data Manager 124a.
The Activation engine 124g is only invoked when a VLC client user account needs to
be activated. When a VLC Client 150 logs in for the first time, the 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 VL.C
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Wien a VLC Cient 150 logs into the VLC Messenger
Server 126 for the first tinme, the Activation engine
wQa2eg/1ar8e vates the VLC Cient 150 account f ol POWSGZN06/000079
the process shown in FIG 12A. Upon activation, the
process control is then passed back to the VLC
Messenger Server 126. On subsequent |ogins, a VLC
Cient 150 sign-in data 180 gge sent directly to the
Directory Server 130 for authentication. Once the
I N .data t r
sl apH B RHER SR PIIGER (o TBHTE SR e Rablel Y oipdates he
Abiive VED aTlidnal ddtake MabRI2ETIEhAgiiwegiont ehguléLQé@ thentproceeds to

VR Sprige Fosti Ity BN 4 oW L dESIOSIer ST gAS PO TRpleS G and 3D.
Tilefis! i ﬁlﬁ@é WEGRRE f]os%‘f Qz?o‘iés HaHt Q/L@ CHRIPuS @fﬁéﬂﬁ%‘l 11 and

a Success st gn-1n, ssenger Server
the My dessengst Bratabase ptksﬁvamempw Databmgazl t bonlkyestores the

VLC C t 150. t
clapg grg{lflggépé%@gg “Gstingishes ! BerB 0 TS Bradh i i 4589 The VLC
fo@%s@ﬁ‘getr HSRabRE qﬂQ%t(ﬁ‘&EBt%%lﬁs%ioﬁ;ﬁﬂ PaAd béi8bnaMpkivate groupings

ro groupi ng and presence infornmation 192a to the
M @iHingeishestGOm lﬁothee\(bﬁ‘ﬂlwnt wheed.alhis oypdpdlymeamsghat the VLC

ect ur gned in to hi.s cours
i BhoBes SLSRETe At Bl Shps oot moe Vi
ME&e@dr@Et%a%éq 1§tstb}@§1ﬂ§e hRicinfeidtioBesftaach @ttﬂéﬁaﬁl&aach class
and rearrange their own private/social_ gro '

atyeycathispmyessthg rmllwwfsmﬁéo%di%éﬂc}b%véfg Qlﬁm H@fgs “contact
g.geseg&réinvgg% ssﬁﬁerﬁ)lt g?tr QARG Bl Qé’tg}a‘ﬁg }(Eéé ﬂsfge%ge@ in FIG.

course I'ves or canpuses |inke

MAC | M system 100. [0084] In the present VLC | M system
100, the VLC Server 120 is different fromthat of a
prior art IMapplication. In a prior art I M

@&E’% 1. el@?mllglsﬁ?ﬁ afi lentiteStogh® ﬁ'r&'egé Bf the SrERdny V]id‘,'| s?stem 100.

or at cation, a contact [1st may includ
Wwihen L@ Ghiknly Edslogningg theABLC MgsséngeoBerver bZﬁpfOMherﬁmt time, the

ﬁﬂ%‘f@{ﬁﬁlgeepg%xfggl o aié]ggg n@%giﬁaéﬁeq}glt%u%cégﬁ?@lpmng the process
SRRl HAFTICPN24, 'Uﬁlﬁf fetivation, 186 prddMbaemitidtas 'tl‘iHhSpas@ed back to the

contact 1i'st builds up as usefs sign in. However,
VRE MeGengdr Sgsvee 126.00n sibseieenp icgsnma V(Irﬁ‘/ &lienbh0 sgn-m data 180

ST by R RAET, Q hesonn

£ heLadtBémidated bPhé MrdcftﬁyISeWéroIBd?&haks@ﬁml d8ta 180 are then
addition, the contact list Is built up graduall
rebuntd € VLG eredentigtoken i §1 whidhggivas the V%C Client YSO access to the

VLC Application Server 124 and VLC Messenger Server 126 in a successful sign-in. If
the sign-in is unsuccessful, access would be denied. Upon a successful sign-in, the
VLC Messenger Server 126 returns a roster and presence information 192 to the VLC
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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VLC | M system 100. I n another enbodi nent of the
present | M system 100, a contact/class list is

w@arwitad7By pre- popul ati ng i nstead of popul ati nBCT/B€2006/000079

entire class list especially at the beginning of a
senmester when only a few users would initiate using
the | Msystem 100 or remain in their courses/electives
for which they have signed upsbefore a senester
begi ns. Wen a VLC dient 150, for exanple a student,
. I .
%d géalliﬁg:'sgro dﬁeér%!ti pgrv%ttg{;étggfg‘?; o?(lggs gﬁ?l RSy Wﬁ %]:uli%ﬂ@ from separate
&nﬁsesﬁletcam- mrrcampgsemelmkﬁdlto the GIEIICEH\/Itsyﬂemr I®dence
i nformati on and the VLC Messenger Server 126 indicates
that this student is available online. H's presence
fdﬂézﬁr Bl %ﬁ‘?]éeﬁt Ve %?§teﬁ1°l 08! thel ViEC W@r@b\{h %fferﬁnt from that
Iénts | I's contact/class Iist to update t
ofha prist addM applicatiohy Irng axriloalatteIM rppheatioBualtoatach hstg:s initially

in th status a cont.act |n tion in l.ass

et TR PRI 2GR EE astobtedt TRt nbihad aff RS Snplovies once,
thbeis! Bl up Wathost if W&lfﬁ:&&ﬁi@ﬁoﬁ nhé REnt¥eiGist may also include
Nbssenger tabase 11 This is _done by running the

these empiaggasewha, haz@ mzfeumd fh?eIML@M@ﬁgén IShypsior art IM

%@(ﬁca&—%ﬁa ggﬁtgéf e S%Sal?s%s/ &pg es,Z%iEbg“?"iV% For % ?%ﬁ IM system

[26:1 o) i (S ﬁre@mtéﬁt'erm@hp@ Soﬂtdftlﬁ/cfaei gs&&'ﬁi argy gitl%lﬂfﬁ acdde@@bdourse/elective
\Y/ to_ t
gyé? KrAEapoPaleFACVER flmfourSOAe e o e dntiigon Database 110. In

é 6‘H Fhe f(f}ga\gcédlsﬁlssﬁlﬂﬂ %@ %nﬁ’cgla? & WEU Alid 29 156 Q{agtsusmg the

I's a erf uncti onal i
éﬂ Bedsysgera 1. dna&mtlgereeknbgdmteat R ﬁheﬁx'emeGsyguene 100, a

“g%féfrc{?ggrﬁlgé@;}fa&?é ven hlglg ggﬁtg?ﬂcé fg%qnuizﬁst % Shtire class list

&?&ﬁh%& il Qe%ﬂn@i\‘l’g oFH @@rﬁ&st& vﬁ{éﬁgfn?}s§ i A6dE Woﬁﬁﬂﬂftfa%e using the
can start class sessions col [ aboration,

I systeme h00 pbdermain it their Soutkesekectiyes ﬁnlwbachathe)shavet signed up

|l a t [ d yi h . .
i, € Sem Bt Reainy aB BT » i &lsal o llea bl pgrdgnt,siens in
SilcBésfhliyD tHeU@cti»ﬁﬁbn dagiae I1 D4 % @?&a@esztﬁe Qfudehes yéiﬁact/class list whilst
Messenger Dat abase 11 The Session Wrk

bagRele Bxiensipy mgpoﬁ%‘icbmedat@? thebmetsngcet urgfgsm@mn and the VLC
EIPEE, SO, T s 00T hEb T G P Rosnce

inlﬁ&m%oﬁllasl&rsmn@lall theenehibess/NIC Slich® ihAis contact/class list to

Sessi onRe to
update them at is student is newly available online. Such a change in the status 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 VLC 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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a relevant |lecturer for review and approval. [0087]

The Conference engine 124b allows a VLC Cient 150 to
wetdoraiesely i nteract with groups of other VLCPC/S€mM6/000079

150 t hrough the use of virtual "neeting roons" as

conpared to a prior art IMsystem For exanple, when a

prior art IMclient wishes to comrunicate with 10

other clients, the client wogdd need to send the sane

information 10 times. Wth the Conference engine 124b,

dph WBAd, QchideSORt difnt e N RY 99 Goare eabﬁsoé%@meﬁkc Qversee

and the Conference engi ne 124b nanages the task

sﬂ@dqnvsewlh@otdenusn$smrrsemdonewwualeht’s peogvess t@lcikemezpoﬁﬁcfhe TAs

Qi ne

I3 B e ot ot O or dpap e g Stadents ypically

@natat phdrecodBPdrhied b&kiohd aﬁmelesv th@iervf'rﬁﬁﬁ)g?é‘é It&ekeﬂeﬁort Role
VLC Client application is | t u5|n
REGAEBIAN Setfig 19 Stodegpiie the Hsm@t@l incha lsa@pﬁ .og ah¢ OM.C Messenger
ﬁ{lt@'ﬂ%\@qﬁ 151. As shown in FIG 13, there are 5 main
ug-1n tools that are provided for in a VLC dient
application framework 151, nanmely, a Comron Tool s 200,
a Go ]gengooj s 21 a Peer Session Togls 220, Teaching
esyi98 Workglovesnging 1G4 irespansibimfor septingxxjessroom session
cia%)%m RNeC ORI M stPehs KR00Lpr @Yigﬁjte 136‘%8%&\/‘_@&@%& TA has
tools to facilitate interaction betwee
z@bessett the 58dentddorsthe WA ¢lassieGion] e TAsubinitstire TASessi@REport to
@g a U§ | .nf or t|on Tool 201, a Chat Tool 202,
AREEEYre I g sy ey aﬁp@é’?leen Sharing Tool 204, a
Desktop Shari ng Tool 205 and a File Transfer Tool
206.[0090] The User Information Tool 201 is used to
[pe87i | Ehee Conferanea tenginealddbtallewylaCVEG €lient1 B tar¢fficiebtly interact

P B i, Ve TR ol Bl R O] Emiifirgome os

@mﬁﬁa@émﬁ) 4 plie AR IOy s@B0 For axavhyile Gvh&nh pEibH R MM é‘l'IBillt w1shes to
t he courses that the student is enrol l ed in. The

mnmzezze g th Klotherslieats thetchiert wewldingerd toesend éhﬂjsamﬂ(mﬁgmatlon
geWI&eﬂl (?hfg}eﬁcge{lggé N 2&?hinfgﬂn9at1]0§1. %kht%% 10 thehé‘snference

w whi ¢ acl at'é € conmuni

qafgﬁteeEBlbh&icmﬁ@ t}tel\ﬂoﬂifbfén& egihe 124 mafedds Ghétdskof dél&m:nng the
pe and even wite/draw on one's input device (such

et Al e GERAA 50 o base iRCAve TR e HOTEO.

The Whiteboard Tool 203 allows VLC Cients 150 to

share a common whiteboard and draw questions or

[a9881ehds deseribed earlier, a VLC Client 150 installs an executable application in

one’s interface device. The VLC Client application is built using a plug-in concept.
FIG. 13 depicts a VLC Client application framework 151. As shown in FIG. 13, there
are 5 main plug-in tools that are provided for in a VLC Client application framework
151, namely, a Common Tools 200, a Group Tools 210, a Peer Session Tools 220,
Teaching Assistant Tools 230 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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themas shown in FIG 16. The Screen Sharing Tool 204
allows VLC Cdients to share or work on screen

w@eaprat48? This can be a capture of a websit e, PET/86206/000079

docunent or any desktop as shown in FIG 17. The

Deskt op Sharing Tool 205 allows a VLC Cient 150 to

take control and work off another VLC Cient's

desktop. FIG 18 shows TA Jepgy's desktop sharing with

a lecturer. Typically, users coll aborate on one

desktop. This desktop sharing feature is controlled by

a VLC dient owner, who has the ability to term nate

[0d%0] ChirenEsédr Information didok 20VIiCudd ntesrieveninformation about a VLC

G D Fltve bl sBos iRee BeumBrion HBAPYNBaERIIds fhe i, rerieved
fﬁ]ﬁ%ﬁlé‘@?& Igfb%&n«é] YWY TR WiMow? 88Btaind Hﬁoﬁ%ﬂo}{lﬂgoé%r\’ﬁc Client

I's nodi In the present invention to allow a
sGideahtind thedymasdsahitl the studentuip enidlledanphe iChet '£¢01r %(desmsed to

MR EK H RV AR E80 LG Qi EJE 78 Shows a

dha’é QAW Rehivh hRIgsM@cifitdte tHd aaﬁhﬁfm@mﬁhq&oae%éd)etﬁm two VLC
|l e Transfer engine 124d sits on the VLC Application

@mlsol MVERClion pactyse and pveneritg(dawessas gdpputeeyise (such as
1f% Iet‘\ﬁggf] r?c}ﬁén@q]lt fo 1619{7 @Cfléﬂt? 156. %I{CBMSSEOOL§O3 allows

ans er engine 1

¥letOker§ 1500 sBare i @iﬁth@lﬁieb&ﬂﬂSarfdr dlﬁwtd[l&swduﬁ Or answers on
l\/bssen%er Server 126. the reci

B oVRan Fl e o siossencgrinG Teohd0f RISHAVEL Glpfipdo share
(501'][ foiscFeefl Wasthres) Thil E£'1 '€7e %é\ﬁgteort; \él“evé%b% il %.%orﬁ%ocument or any

Ine, It requests the erver
deskiop\as tshewkriin EIFr 140 The Desktgp Sharh2gl ooz a‘l]mews\aLVIC Chent 150

dient co s,onlin t ansfer re R

il B3 PREK o pRop L e IR g B A C (R s TA Jemy's

(ge@ﬁio@)esﬂapi g \Rfﬁﬁ%sle%?érgqyﬁfcafl?nﬁée‘?i kbnsbdrie @Sﬁ@ﬁesﬁ@é’p This
ata transfers to the recipients. In one enbodi ment,

ddsktolfsl dheriig dertfiveris engfirolied1pnd \dr@ &lisnt abiners whoahasf '@ﬁ ability to

m)m tor,as sho

el st o b U G et S mirlemepiaion of e Deskiop

Sﬂ'ﬁm@ Téd1 DO8NGE QhesBiCihéhtibA4Halies Risé BF & RABVROBetter fom AT&T
data that are currently being transferred and t he

Teatst (Itpp/dow. ceadivnsgonpaldde Real YANG iSegyeros medified in the present

f
BRATEIFlo )Rl L SAARRIAY 300, L RRERR Ry rndom
donfigardtionl The gFilehTraasforiMoobf06latlawt asts tbrsend ffite fiweh ione VLC

Sﬁgrpc ISIOI ‘?o glrrlé}cﬂgrf l()e}E 1r§t§1%g§ng with the File Transfer engine 124d. The File
Transfer engine 124d sits on the VLC Application Server 124 and connects with the
VLC Messenger Server 126. 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
VLC 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 controlling the speeds and data

transfers to the recipients. In one embodiment, the File Transfer engine 124d creates a
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[0091] The G oup Tool 210 provides the core tools for
group interaction. As shown in FIG 13, the G oup Tool
wQi@7iinoBudes a Group Chat Tool 211 and a G oupCFHsGE06/000079

Transfer Tool 212. Wth the G oup Tool 210, VLC

Cients can send out nessages to groups of VLC Clients
using the Group Chat Tool 2 11 or transfer files to
groups using the Goup File Ppansfer Tool 212. The

Group Chat Tool 2 11 interfaces with the Conference

f?g gﬂ;a.pgfellal%gitoy\Q@ﬁl%% HhBGCRIR B SRk is, %Qllte%%grllere}ﬁcé for each file

Itates I nteraction between two indivi
tfdnisfen rauestcinddbs File Transfee efigine 194d monhters@némoented data that are

SR 5 b2 Bl A SARDT aB E of e

t Fé?be Hooragy Gile SttdR areaBipRIpréRC Y BIIS Ta@kkfer engine 124d
col laborate. A peer session w hdow show ng a group o

thto@le the bendwidtteby sontwolling tieaumounh of- figta to be trapsfeiredyin each file
t|i_ﬂn | G 20t’ t he peer session wi ndow includes tabs for

PSEF L8AUStger een Sharing” and "Group Interactive'. VLC -
Cient students, for exanple, are invited to a peer

session via a "join request” and they are added to the )
[opsd  Ere Gxaypube 21 8ipeeidesdhe eere taels §progroupintemaefign. g shown in

t j | ' .
A SR AT RS A0, ST, v g rove i
’Prb?sf%ﬂ?o@l Pl |\/}7th? %lhd’lerﬁ@lToo\_ll_/m}l(),CV iDglcﬂ)C%ieﬂ@ Qae 8¢nd dutsmessages to
activate any. of the Common Tool s nctionglit }
grewps @heLe éﬁn&s-u%got%ﬁrfm@ QS@! Tealiztd Ogt%%@’églélé#’ gipugs using
1?1% L@I%Ql@ ﬁﬁ@ﬁ’?ﬁ%&ér‘ ’F?(QeZlfll. é@?&&dﬁp Chaf T80l &1 PYRterfaces with the

t a I ent

nteractive" ta ows VL s tointeract wth
@bifetenee obhgiee 121Y; Chereas thei Comumen fddeat Took 202 fiacikitateg interaction

lgs]?{f?g %&%ﬁéﬂaﬁ S{Tl{‘zé%élntﬁ(}hé &ogs Iilrc])ﬁ ﬁ%{xga%e Sv@\ﬁotbg Céﬂ%trence engine
Wapdow that differs fromthe Chat Wndow in FIG 15.

The G oup chat wi ndow as shown in FIG 15 has a |ist
of users that are involved in this chat session. VLC

' 50 . ] Ol [ L td-cal
(iR, PER SR idiar ool Flioh I et PTG D sk a peer
Rs§i6n AR EbyV BitolupP 0 kthdaits afe/of etturlefs SanP@SATabsREE | Deer session
The Poll engine 221 allows VLC Cients 150 to send out

winsow shomiirg o erajipedftVlen £licst udrats igjas stpva it S1Ghe). deshown in
R 3, BEE 600 G OLIE G ESBPTRER M Shrin” s
Whioap Isteibllvé’d VE@hElientatudeius) for prdrhple, are invited to a peer session via
a “join request” and they are added to the “Peers” tab upon joining a peer session. As
shown in FIG. 13, the Peer Session Tool 220 comprises components from the Common
Tools 200 and Group Tools 210 and a 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. VLC Clients 150 who join a peer session are automatically added to the
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questions for sending to users in that peer session.
This is useful in conducting short polls to gather

wo eaponses and feedback on a contentious i ssuePCT/8GHB$/000079

A peer session chair 150a is a VLC dient 150 who

initiates a Peer Session. In each peer session, each

VLC dient 150 can see snapshots of other VLC dients

150 in a peer session w ndowpas shown in FIG 20. \Wen

the Peer Session Tool 220 is started, the peer session

\ﬁ ﬁélrch%?po%mldlén{ N4 f eﬁgcb?r{aré/ I’ﬁﬁ}}i@bb%t shd1RPedRbf a peer
e peer session menber’ s snapshot I's

sfe@ﬂibmS'Elﬂé @dllbshghe RPhgdook ‘ﬁDCI GHBMS disal tosseuidodwtgshapthpolls or

t oget her mg th_the JndIVId al' me near the bottom of

QURELIORSTR &iheg \Hrfgtcé'ﬁpfé Vé’riogle F sgssiogipigathier fgsgonses in

RORGE. & b?tsﬁ&%éa e ﬁﬁ'rafﬂobv%gaVE flaﬁg( 15 O/Ybeébntsﬂ?ﬁct thelr poll

sessi on chalr 150a selects a exanpl e
qQestiensabr dershmgm awess int thet pﬁcx seasmm Thishis usefvbén bcsnductmg short

ot o h woul d t reen. Wien a nmenber is off
fetfied B RE vesiagess  PedoBuCh LR SR s st peer
sessi on wi ndow, [ 0094] The Teachi ng Assistant Tool 230

is an application tool activated onlg by a TA. TAs .
[9033] sA peetctegsien ghalhlé(?aezduan\éLQrﬂmééé sihagniiategariiest Session. In

s\ﬁ :Beérhs%ss-[or?%gw Lpséﬁe%tt 354 car{) Qée s%%g ho’?s oq{bﬁ‘;}} éﬂh&;@ Ch%Ht@ 150 in

s preseinte a screen as s

Nbdeh séRon Weindow ag sihemi BiFIG 20 0Wher 3, Pedr $éssivnr T IZEO tis started,
a class session and nonitor, or grades each student

thp cpesr pessioncehsdn 1 e wepelly invitgS ofhve W Cliendk 158 up@ the peer
é\’/elgérl%)u'aﬁ @1} In?e%wrgsr %xﬁa%sﬂ&e s%%?n@ﬁ 5P 3k Lifldef %fPan 1nd1x1dual’

cl ass an ecturer conCentrate
pletograph nogetloadeith ¢hd éslivideal’s mamddidar dhe battdv «):bﬂle member’s

record .c nts o stud nts' i Gi atlonln each
ROl SR TABPRI OBlin Sre Baer Bhcip (8Rk AR AR @ blue box.
WheAtd %8sibf cﬁalﬂﬁ%e@cﬁcauﬁéhﬁ@r 38 ah8AC ’rFpoint of discussions,

Assistant Tool 230 interfaces w'th the Session engine
thezbex awkundhhcatrsmbnﬁn abetogtapbseoudd e gprenf Bihenmovember is off-

rec st udent fornance records of a
ffe B RirmotSrou Be Bl B s PR Sl ST o e
records are routed to the respective lecturers for

revi ew or ﬁproval via the Session Wrkflow engine
[0 . T &ichmgeA Gistans Toek23 bis anawplicatpnitgolsachivaigd only by a TA.

'gé gags&rh?.%tg{oeréﬁggrg 1: gragﬁssé gs,gltn-gos?udeéd%l t\?lpfé%nafh%el“egcﬁlﬁﬁ Assistant
Tosl230a5 adtlviateds tHe O 5 ifofesented with a screen as shown in FIG. 23. With the
Teaching Assistant Tool 230, a TA can select a class session and monitor or grades
each student’s class participation objectively. The TAs’ task would relieve a lecturer of
the burden of monitoring a virtual class and thus allow a lecturer concentrate on
delivering academic lessons. In addition, a TA can record comments 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 124f,
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cl assroom managenent. As shown in FIG 13, the O ass
Session Tool 240 includes a Session Manager 241, a

WOREeN14789y engi ne 242, an Assessment engi ne 24BCT/8G2006/000079

Progress Tracker Tool 244 and a C assroom Presenter

245. In addition, the functions in the Peer Session

tool 220, such as the Poll engine 221, are also

avail able in the O ass Sessiggn tool 240. The other

aspect of the Class Session Tool 240 is that it is

persistent and all records created with the C ass

Session Tool 2240 are stored in the VLC Canpus

[098bR e eC13sk1Ses§ion T601 eis Smsikir dm fivirtiageto th¢ Pear Jessisn Tool 220

VLC Client Lecturers 150 to start, ¢l ass sgessj.ons,,.

bﬁléﬁl?nglaéﬁ Sessiae 10950 offers auihest o additopalfiaRionlition sg.support
31F E@ eﬁlehy Qiscﬁlovﬂ 1‘33}9[(? qgs‘c}férbl‘ﬁ’béqgé%‘é{oﬁrﬁﬁﬂ QdfO tiﬁ(clude:s a

ass &8s on Tool i'sS shown 1 n
SESS]&NE Mamsmgei 2, ariiepoftagsengm@dbw gha\meSEmalt ez@,lnee%ﬂﬂ; a PrOgreSS

S e Sl 0! e 235 B SOPUER. D i i e P

Seﬁgbl‘{ ks13h0SRANR theRbll teﬁ?m@@@l Oﬁﬁe(%flscﬁ@sﬁéﬁlabl@SQQﬁé Clle%s Session
phot ogr aph. " However, in , each individual’

tp0IR46g Thp lotheasspest off di GlawsrSezsion Toabi2Hbischetdy ISZIMBS@W and all
t he .stud hot «..Th d
SRRARHAE oo BER0NS) sl hE TR RAL AP By, VDR Campus

dthisdse ngr.on the "stars" icons 24la. Lecturers or TAs
can also right click on the note tags 241b for addi ng
personal i zed comments about each student's perfornmance

[eﬁeihﬂY%nSle id fgflangger 20 %ﬁ])WIIYLBe@ﬁéﬁt'Mtﬁ@@ 1) %"%tart class

urers enerate class reports, attendance
sessdost sesam@ cidse dessionp nod eés slase pessions aChlamen Replid.t24. A typical

provi de an, gvervi ew of e uden Q SS re
dlass sesian ‘HWGOEI\FW\%S@’S@‘F s eoign fodh AW AR ERLE 25. As in
P Eééloﬁl%teﬁﬁég\v gxa'%ﬁgw FEES20, QA 03¢ idn Stude@I1S0lif a class

p| ng trac ent's attendance. Each Student
desig m&pﬂspmtedl bp ranund;iesduahs phetogiaply withp thet indfvidyad's name near

tf?s%&?t%hgf G Frapessis® ppreatity K i Fr oo e pgiyidual’s
éfﬁ%lg uas Bahdbaem A4ith, aﬂ‘doxliot@)f&g;ghﬁo oh tRENsfublentSeSiipSitot. The

s shown in Tabl e2F) and ssionReport table
c(lm ssbmom widovathue ali@ys quﬂﬁgﬁﬁatgr@iﬁ sibdants immediately by clicking

tu , .and ur ar e drawn fr
c(naﬁmes ﬁ%ﬁ‘l Hc?]nsl.’%@la eﬁféciurerszﬁ) Ml LR rlgtﬂF clk‘ﬁ(e(gn {h%q{o?é tags 241b
for adding personalized comments about each student’s performance as shown in FIG.
26.

[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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[0098] In a conventional classroom attendance is
typically marked manual |y, together with cl ass
w@arwitci7gati on | evel s and m nutes of cl assroonmPCT/SG2006/000079
di scussions, if ever recorded. Wth the present VLC
System 100, attendance is automatically marked as a
student signs-in to a class session. In cases where a
student is physically in a chgssroom but does not have
access to a learning device, a class initiator (for

I t. ti
N
leetifer eald ciirseg arerdrbwe fivhiihe ilsestables gasbowarin Thble@Aas 2D)

session wi ndow i nterface as shown in FIG 25. The VLC
I M system 100 allows |ecturers to keep track of class

¢ ty > : .
B
‘eidls ylasepdrtidiphtion leselsiand msintites @f abhesrobmsdiscussions, if ever recorded.

ticipatio i ncl udi takijng into account objective
Wil LR Lisestein 1 08 ottendacs BoielBaiGily dBplked as a student
s‘iéﬁécﬁﬁ%'ascw@@e%ﬁ&{!alﬂ Sdes WIRRO] sthientst lfbﬂ?ﬂgalﬁf RO 6%§sroom but

tracker 244 allows lecturers to nonitofr and track

doeadohhave asicesssp colenyping devigrati abass dnitiatee (fasrexample, a lecturer or
TR G LK oSS BIER ool dharir B BBlpleCEy double-

dlicRElgesn SRkthdhes 364psho¥ dhthieh@astepsidn Wihdengint&fatéAs shown in
andggener ates a typical student progress tracker L
Flépapt The Vikolr syptem 180 allpwsdsctyrrsnie Fagprrack of plasg participation
0 .
O QRGP B KRRl B3l R85 BEMERE S Takoeto provi
andse metiodsfoalecturarstth grakeaiass particghtian, ihblding taking into account

| ecturer/ TAs' co nts on a student's class | L.
PAFHivE iCpRmHt thgf hoie piready e emrespricd of gagheyiislent § padicipation.
contained in the note tags 241b. In addition, the

student progress tracker report provides a student

ooy r Elss stuldant pebpdess tTavkes 2ddealtovy bghwess wharonitdd4ad track a

ST BB RuSS 3F RS kS S5 Shoser by
SEeBlta sfotditin tROVRACCARAs DARGALE 931 CAR iRt PRgress tracker 244
provi ded, such as a class average score superl nposed

interadiewith thrcRepaptingyensine 242and geaduatesA tpicelstedent progress tracker
t hus as s .hi-s~stydent s’ 21 ce _as _cl asses .
15Po8 SR TR B oar 5 SR TL FE0D hoty ThegeReaET smdspt in cach
@agtden 8hdiohne braded b a Qe dfBariesagpbndifgddo &ivde aimber of stars
Assessnment manager. 243b. The Assessnent engine 243 . .
inthe star icera4la. leethtes/ TAs® comments on a student’s class participation in
each session are also reported as contained in the note tags 241b. In addition, the
student progress tracker report provides a student progress chart 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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| ecturers or TAs 150 to create questions and build
assessnents. The Questions nmanager 243a creates a
wo yraad78d nt erf ace wi ndow as shown in FIG 28 mMii/B6€2006/000079
typi cal Assessnment nanager 243b interface wi ndow is
shown in FIG 29. Once an assessnent is built, it is
sent out to VLC Cient students 150 in a class using
an Assessnent Monitor interfgge w ndow as shown in
FIG 30. The Assessnent Mnitor w ndow as shown in

1.is qgenerated the 2 )
N R R e e
ARsddhiefit AHaBapRadRARY aFHeaMs@sirﬁétﬁL@@n& Statthed hitéws VLC Clients
i nterface wi nhdow as shown in FIG 3 1 to the | ecturer

I¢aturersar TAsHS0 toisecaty we.s%@nswd\huﬂé asvepsinaits d by Qnestiqnsgnanager
Q,Igfﬁaltcggaé@sa aet}%nc?aﬁ]tm ec ) eléx%?t}p as %ﬁS&na@D?fﬁ ”%twg?é’tt 8 écypxcal

| Ons Fom an I nation
Ks@éds@l%ﬂ’lﬁalﬁag‘éﬁ 243b3ﬁ1$erm°ce auinddv vadﬁl.lhtfilﬁl 29.GBnéecan assessment

1&%5% 1Q$egqnlwt g»,%g ({ ;\gfé %{l,ﬁ%elswla;:\ll(g 1t5§)§§nala [%&ﬁg?gl% %ﬂé Assessment
1\&@?0 rlﬂtgff?g{ W utweﬁs %8\%} #4d. s0PTRY iAded shenelModWoRwindow as

rer 0 conduct a present ation, for
shdﬁﬁ'ﬁh FIGU3] iggfevaedbi rihe AssadenentAdategePDiF3b. AWHers the students

VIR TR Y STTGE ST "

1f1fe91}3{: an ﬁ'agesh%vnt DEFIG eSERS She WoRdewid 96aliané JBkd Beatistics
to er slides of the presentation. In addition,

thlnelo't'ir 1arahsosmr2ttcxb by the Ushessmentuianagesr 2436, Baele aprsggment may

e.to | eft ide of th r.ese
i iBestidi st Dot 4R ol TaRYREE B Ths IERMMg, 5O sypes of
c%féﬂﬁ’&ﬁe M\Qﬂﬁ@n@ﬁél@@t(ﬁ/&?@n Dhevips; e'SﬁRVl@dlsd}mlmGﬂdabd .and Open
he Cl assroom Presenter Interacts with the File

Brrded Suestiang gassbowpdd FIG; 3. Transfer tool 206 and G oup
Tool s 210. Wth these tools, the File Transfer engine
124d allow a VLC Cient lecturer to sinply open the

bR TIRNCRsdrbda Fresehér Mool 245 & proerledttatllow ardl.€r Chdnt lecturer
and the | M system 100 then sends the file o

F¥etorcendysit arresgpiation; @ﬁ@zs,amweau%m PuFDRs Ao &cPhg PDF, and
o df A5 LRy %‘E%Q%ogﬁlsﬁe ﬁﬁ!)\hleAs shOwRM FiG 08B, there is a

eac reC|p|en ent as t ol ce of receiVving

dlide navigawnbatthoright handosidd ofithe presofter wilmdow Wreravigating to other
qﬁgégb\gﬁg }pgq\s/engﬁtlc(%ni Elg (f H&? S’E esre t.eu(')e s% eentogﬂ SL{% eag ee it, era(s)e etc near
the top, left hand side of the presenter window. For example, the edit tool allows a
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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Cl assroom Presenter Tool 245 allows the recipient

client to follow the lecturer as thepresentation is
waeoenwdacsed. | f the recipient client chooses toPQDSG2006/000079

off-line, the C assroom Presenter Tool 245 allows the

client to go through the presentation at one's own

pace. [00102] In nost institution's |ecturer or TA

records are not captured in ghe Institution Database

110 or are captured |ater when they are only assigned

ppé/seﬁlﬁﬁoxll %‘%dﬁdﬁ&e@fltf%e ﬂec&i&ﬁ%li%ﬂl’l@b% tG%% dtERe, the Classroom

confirne hi's manner lecturers are able to nanage

PrégeateT Robly2448ddlions thdelient to geethtoughrike presantiation at one’s @wn pace.

listing. Once a TAis added to a class, the Data

Manager 124a is transparently invoked to intuitively

[@d*ga]tlﬁ‘?na—s/t\lﬁs@itﬁthﬁl S RRhaet of TALrk&WGdOhrealdt cHpfaréd irethe Institution

student s d lecturers in the class and make a
Drtalsise o1 srecraptysedfatertiaben; they ereceriip assignadrey thedecturer after a
ssen aba e
R RFOS RERERP R0 SR oL LEDL S L, S5 0is A

Saddaipetheinia r&'distlmé ‘&Dﬂlﬁ&] coufsedthting] Oficeod TApisi addad ky/a class, the
the | ecturers can review the students

Tonts ddewEsn 24 tmemh@magk@gmwgv@arqdﬁéﬁ 308 taygpe contact
1 s%gﬁgyaﬁ Rald ﬁﬁBPtgﬁ?o t g st ug%&ﬁ%ﬁgﬁ%ﬁ@fﬁs HRUhEKd DBEsistent

de avai ents elrr own
steragé nfakes iafwamtiorrin.th OmQAKesAkngertmﬁaMeel 12« tHeams € ostudents

ine 124 Sessi.on engi ne 124e a Sessi 0 | ow
wﬁ d siee thoig %Astlﬁéheﬂ'r‘g@%ﬁgt PRGedgrE g asiie %@F\
i nteracti on between Iecturers/ TAs and students or

anong the students thensel ves. Col | aboration tools in
[0108hineattditborabr bhtionallyadhe devitanstsechn Fayneveibmt%lents inputs and

creen c e now avai.l abl.e. h scr ap
G oread o b e i Py off PLaRTREFNIAATKREE ppdents
As@é‘s%ﬂl'éﬁtrs Would A& Be e #aiBloko ‘ﬂ’{eeétuéerﬁé W&e!hfelrsown continuous
desktop, mark a point of discussions on the student's

aesskment. and even broadcast the marked desktop to his
entire group of students in cyberspace. In this way,
an active virtual classroominteraction anongst
tiRNHok Bdesdisinl enginevizded Séssion Rngites124¢ and Session
1Blyst em 100. [00105] Wil e specific enbodi nents have
selflee saging 845%16 preserdt My sstem; 100; adloys fckxe saragtign between

er§TAINGT s Lﬁgr s oF Couggﬁ%st‘d&g ﬂﬂeﬁf&élg@g‘ Ctollabora‘uon tools in a

i hations e present
¢dmvemttdnehI1Wata°nmw entemeed. Fogetanmile tsorees capereds nbvervailable. 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.
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invention. CLAIMS : 1. An Instant Messagi ng system for
a Virtual Learning Community (VLC) with VLC dients

w@ 1@0)11478¢| udi ng | ecturers, teaching assi st antBCT/SG2006/000079

researchers, students and adm nistrators, said system
conprising: a VLC Server (120) conprising at | east
three |l ogical servers, nanely a VLC Dat abase Server
(122), a VLC Application Seryer (124) and a VLC
Messenger Server (126), with the VLC Messenger Server
(126) running an extensi blg A@g§agi ng and Presence
Protocol (XMPP); and engi Nes ( 1Z4a-124g) running on
the VLC Application Server (124) with pluggable

' for i f aci ] i PP. 2. .
ST L e T b e e R A
\@Z‘? |d1eats 8'30§ﬁ{c‘ftﬁf'n§ Z@(:C)ﬁﬁéfso RaBiigb R8Sis fds8R8hats,Rthdents and

ensi on engi ne (1 B whi ch extends the presence
adnficisteaoispsaid $BPmM odmpridihgs Client with a role

diff iati 2 th t VLC Client (1 '
o | oV ESepPoaedy FotudSse il Bask et Shels Bithaly® viC
T5HtA6RE SBtvef 1229, a VLCAA%Ylﬁiaﬁfﬁh 8eRf (i24Y ahd®a Ol 1o Miedsenger Server
wherei n one of "said VLC Application Server extension

(@2@), vath ther YhErMessepgersSaryer € 20hrenning ap ektensibleMesgaging and
nference ' (124b), a File Transfer engine

Pg%f&i‘ﬁ ?r°g°°§2@@§)’e%léi ne (124e), a Session Wrkfl ow

engi n@g{nb4f1R4and4an rdatihy anl tie Vg depplit2de) .SefverA124) with

system according to cl ai m% %%I n the File Transfer

rdvggahle exiensions v iptgefaging } to pause and resune

a file transfer when the VLC Cient is online. 5 A

system according to claim3, wherein the File Transfer

BNQI Nk sfdterdjccortings taacthin d, wherin o pf eaidl WLC Applisation Server

one at a t.inme as each ient | ogs.in t he .

Soih USRS §ERBI o8 JFIP AT SHERE JRIpharich extends the
' ' T efeht Wit aGbicdifeRnEaHSE 61 928) so that

15f?f%p ?gg@?%ﬁét?fg@?wﬁp%?e' s input dgvi ce, gai d §_ ),So .

thp PILC Glientr(1 p0)dy plewedtoGppaarin Two los noze oyntact grpungpvith different

l;légegl s (210) and a Session Tools (240). 7. A system

ording to claim®6, wherein said application
provides a VLC dient

3. A system according to claim 2, wherein one of said VLC Application Server
extension engines further comprising: a Data Manager (124a), a Conference engine
(124b), a File Transfer engine (114d), a Session engine (124e), a Session Workflow
engine (124f) and an Activation engine (124g).

4, A system according to claim 3, wherein the File Transfer engine (124d) allows

a VLC Client to pause and resume a file transfer when the VL.C Client is online.

5. A system according to claim 3, wherein the File Transfer engine (124d) sends a

file to a recipient VL.C Client one at a time as each VLC Client logs in to the system.
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student with a further Peer Session Tools (220). 8. A
system according to claim®6, wherein the application

w@e@viitesd a VLC Client | ecturer/teachi ng assi SPENBGU06/000079

a further Teaching Assistant Tools (230). 9. A system
according to claim6 or 8, wherein the application
provides a VLC Client |ecturer/teaching assistant with
a further Cassroom Presenten3Tool 245. 10. A system
according to any one of claim6-9, wherein the Conmon

ool spt [ j :
201y T PeEENs 537 8 (R gAY Hfrein cach VLC
Siened erRecBitasr dnnappilioation] @64) in @aneleiipubieibmsaidgppplicdtion provides a

Giiombatagistadts &Godo ok B ind RSekiarcbipts@ing t ool
(204) allows a VLC dient to share and work on screen

captures in cyberspace just like a black/white board _
1.n a Hhlysewmaccaldingstostim 6 wheris yaid epplication presgdese VLC Client

| ai 1,,wWh i h j T f tool (206
TR rol SR TR GRS Transtel o) (259,
system according to claim 3, wherein the Session

engi ne (124e) and Session Workflow engi ne (124f) store .
Yat a Prousiem: asgorsingiondeim eavkaieinihe applicstion provides a VLC Client

a P . . h
oY snd 5} ARE SO AL BT06, "
Dat abase ( 111) and a VLC Messenger Dat abase (112)

connected to the VLC Dat abase Server (122) 15, A

Lyst et SEEBH HOAEIIRS o AMIB HOTOS: W _e’ﬁr‘élé &apligptioprpides a VLC
e e e S S A
institutional data on students, staff and courses are

ored in an Institution Database 10). 16 syste
T cor MiswaeRbacePiing 1o oA of Flaine L ehsihe GoREps Jaots tab
§2@@) domBi Q5 8SUSr TBR rhfaBoR todl B0 Pab IRk %cﬁqa()%bétahﬁhiteboard tool

nstitution Database (110) in addition to da
(@035 enlareerpShayingetoat 604N Dagktep Sbaningtnok2G5)iandesFile Transfer
tlbé @A ystem according to claim 14, wherein the VLC

15, gﬁger Dat abase (112)

11. A system according to claim 10, wherein the Screen Sharing tool (204) allows a
VLC Client to share and work on screen captures in cyberspace just like a black/white

board in a physical classroom.

12. A system according to claim 10 or 11, wherein the File Transfer tool (206)
interacts with the File Transfer engine (124d).

13. A system 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
VLC Campus Database (111) and a VLC Messenger Database (112) connected to the
VLC Database Server (122).
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stores log-in data generated by the Activation engine
(124g9) and Data Manager (124a). 18. A nethod for

w0 p@ramI8e i ng an | nstant Messaging in a VirtuaPCT/SG2006/000079

Learning Comunity (VLC) wth VLC dients (150)
including | ecturers, teaching assistants, researchers,
students and adm ni strators, said nethod conprising
the steps of: linking VLC Cisgnts (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 ng extensible
Bd pAugsrebl acdortimpf @cas; owndf thmpie@adlhg niddinsnatherein the VLC
engi nes (124a-124q) on a VLC Ellcatlon Seryver é124
GORIEEH @r IRNWRILY, [eqatedxinran edicatienal| & tEHAING| gfiatpe Where the
t
RO Taul O SO, el AR AR o tiRlon Database
fladxti onal engi nes conprises a Rol e Extension engine
(124c). 20. A nethod according to claim19, wherein
after a successful sign-in request (180) is
it heﬁtégg‘@hﬁgc&%dla %rc@aﬁhpw v'?*ﬁér\éﬁf theITBPL CAmp&$ Database (111)
and presence data fromthe VLC Messenger Server
steres atreplmaptfethe logrtat sn@e@m theHnstémt oo Databgsa€l 101 bueddition to data
tructured .contact list (192a)

%efeﬂtqdoqr(gen%rp gpﬁquﬁagﬁ FIBYBLEHELEFf or mation to the VLC
Cient (150) so that the VLC Cient is allowed to
gpear in two or_nore contact groups with differe

| esA systempacgeprding) taelabn dﬂn‘gh@r@% hgi Y- @ Messenggr Database (112)

C on? ?dggﬂl re %%t%/ m nctg fp%)cﬁg nnsel(%%%) i IS"{slEéi Mb‘ﬁﬁger (124a).

conprising: a Data Manager (124a) a Confer ence engi ne
L o

%%&qu&%&%ﬁﬁ Yié eintszﬁl ﬁchﬁ% lé&ﬁﬁfsd t&%hﬁ% assistants,

relnteFl ereglne
ekéapvierg siidéntChnd administptus esaldnﬂeth@ds corepmsifig the steps of:

atcor HHEE U Co OF 505 4 oV LM eREnss e Laor

engi NRimhihgAd eﬁﬁﬁﬁﬁleé‘l\/ﬁaﬁ Clglcgodn@ FrE&hBd Pthoé(J-}@XQIPI%an the VLC

one at a tinme as each ient logs-intot

Mlesseager Server (126), said XMPP having extensible and pluggable interfaces; and
running functional engines (124a-124g) on a VLC Application Server (124) to

cooperate with the XMPP extensible and pluggable interfaces through a VLC Database

Server (122).

19. A method according to claim 18, wherein one of said functional engines

comprises a Role Extension engine (124c).

20. A method according to claim 19, wherein after a successful sign-in request
(180) is authenticated by a Directory Server (130), a roster and presence data (192)
from the VLC Messenger Server is intercepted by the Role Extension engine (124c¢),

which then returns a structured contact list (192a) with role, grouping and presence
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24. A nmethod according to any one of clains 18-23,
wherein each VLC Cient (150) executes an application
WO poooned789 i nput devi ce, said application proviBPECT§G206/000079
Common Tool s (200), a Group Tools (210) and a d ass
Session Tools (240). 25. A nethod according to claim
24, wherein said application providing a VLC dient
(150) student with a further3feer Session Tools (220).
26. A nethod according to claim?24, wherein the
f (

BT e SRR ) Yo G LOL LGB i e to poeas n o
oﬁ&ﬁﬂréb@ﬁhct'@@@i;s vﬁﬂﬁcﬂlffereﬁﬁrolds met hod according to claim
24 or 26, wherein the application provides a VLC
Cient lecturer/teaching assistant wwth a further

ass{ A rEmt 1Y ichfon Server
?I 0 aﬁ%[/ oneg%g&%%ﬁéntgeﬁ%,w\j\%re%zlwnﬁEig%g%mng%%l ls
(112143) (sZ[ﬁ’lﬁ}lelpcmﬁgm@d o pygefunctipuzlnetension eegingspempprigng: a Data

e B0 A SRR S A B gesion

nbing (1@&985 Sdsstof Worlk28G) engi2- (124 fyehd &l Aad eaioati engufecq124g)
c a| m 28, wherein the Screen Sharing tool (204) allows

a VLC CI | ent to share and work on screen captures just

I ke / a a i

B re AR SR B i o ik BTN et 1240
allo3H VLG Olént(t8 @@nse atidereamhns aviile hirainbfer iher tHe Hﬂiﬁ €lient is on-
engi ne (124d). 31. A nethod according to claim 21,

Wi%er ei n the Session engi ne (124e) and Sessi on Wrkfl ow

engi ne (124f) store data presented or generated during
classroom activities. 32. A nethod according to any

e ok noétmmmcmﬂhﬁguo dlaint g m}mmm rthesFmngnsﬁgn:e@n@(ﬂg4d) sends

%[:)gf?%g gtsr gcaplpa lﬁgqﬂtat %;qca&gb,;tgﬁg a&B ﬁ(q g%ser.?t lgg?%s.-ng&o the system.

nmet hod according to any one of clains 18-32, wherein
the VLC conprises a community located in an
2 ucahimethbd capcmrdmgwion@yl oz pf glaime, 18\19;39 rvehergia each VLC Client

Qg@i Ig'&gc%qtlg nal Iaﬁﬁlttui:z}t{?nl %Lgr%g? té%%lgt & i o)™ Ql% g}%ﬂc‘?&ﬁgn qfrgvmlng a
Common Tools (200), a Group Tools (210) and a Class Session Tools (240).

25. A method according to claim 24, wherein said application providing a VLC
Client (150) student with a further Peer Session Tools (220).

26. A method according to claim 24, wherein the application providing a VLC
Client (150) lecturer/teaching assistant with a further Teaching Assistant Tools (230).

27. A method according to claim 24 or 26, wherein the application provides a VLC

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

28. A method according to any one of claim 24-27, wherein the Common Tools tab
(200) provides a User Information tool (201), a Chat tool (202), a Whiteboard tool
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34. A nethod according to claim 32, wherein the VLC

Canpus Dat abase (111) stores a replica of the data
wer@rati’BN the Institution Database (110) in apdi/s86z06/000079

to data presented or generated during classroom

activities. 35. A nethod according to claim 32,

wherein the VLC Messenger Database ( 111) stores

| og-in data generated by theygActivati on engi ne (124Q)

and Data I\/anager (124a).36. A conputer program stored

B S TP o ML 5500 L7 oL et

tdoYXd6). t he corrput er program corrprl sing: an extensible
I\/lessagl ng and Presence Protocol (XMPP) having
extensi bl e and pl uggabl e interfaces, said XMPP runs on

§ VLG ﬁ{%@g}%ﬁrﬁg% iaifa 0 WheR ﬂ}éLéér@&pé}ha%@t@& (204) allows

engl nes cooperating with the extensib

adVdC [Qliegy abblearé nhémwoac es saken heptixePiyust dikie b M@Q‘k/whlte board in a
Appl i catl on engines run on a VLC Application Server
Pbﬂ%@ca\ﬁﬁéw@rn sai d VLC Messenger Server (126) and VLC

Application Server (124) are connected to a VLC
Dat abase Server (122). 37. A conputer pro

38 corAdmeghddoacdoading 36 clawmé%8e0m2%,n‘<¥h@‘relrt ﬁ@gRiLecTransfer tool (206)

n a Rol e Extension engine
“(Aglréﬁ%)m }}/\ﬁﬁ?ﬁl gtf?%%ﬁ (gﬁ@g‘ence i nformation (192)
of a VLC Cient (150) with a role differentiation

(192a) so that the VLC Client is allowed to appear
3wo ok mathed aeperding iy elaps -t whereiy Q}eegt:ssmﬂ & gmgélgﬁe) and

SRR EREIR o L5t oo

abavidedybnager (124a), a Conference engine (124b), a
File Transfer engine (124d), a Session engi ne (124e),
a Session Wrkflow engi ne (124f) and an Activation

$Ngi ne élgéltﬁ?ﬂ%)acco%gmghe P]nge(;f ALY PERRC R REmbpPising a VLC

ClTaim erern Transfer engine (124d
C&dnh;nwsDaaMse(n T)etl at WLG AMewengat Datshave (b12) icbanected to the VLC

Data%]assg erver‘(ag She VLC Cdient is on-1line.

33. A method according to any one of claims 18-32, wherein the VLC comprises a
community located in an educational or training institution, where the institutional data

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

34, A method according to claim 32, wherein the VLC Campus Database (111)
stores a replica of the data stored in the Institution Database (110) in addition to data

presented or generated during classroom activities.

35. A method according to claim 32, wherein the VLC Messenger Database (111)
stores log-in data generated by the Activation engine (124g) and Data Manager (124a).
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40. A conputer program according to claim 38, wherein
the File Transfer engine (124d) sends a file to a
wo e@7piese VLC Client one at a tine as each VLECTSGHENG/000079
logs-in to the system4 1. A conputer program
according to any one of clainms 37-40, wherein each VLC
Cient (150) executes an application (151) in one's
i nput device, said applicatiam providing a Common
Tool s (200) a Goup Tools (210) and a C ass Session

é{OO' e?ﬂtexi Bfoeriin GTRY AT w&gﬁ@m&ﬁm@qhsmuﬁl%elramhg an |

ools ta 200) provides a
Idstn® M@tsagiﬁg tpmgram%i)a,thuﬁhhearnmgl CQlﬁﬁm)uty AVLC), the computer
Wi t eboard tool (203), a Screen Sharing tool (204), a
PIOgEIR 6PBHEAPENg t ool (205) and a File Transfer tool

(206 PIENERSHeR s RIATFERRLAPRAGCH] (IMEP) Gadinde4@asible and
V\/nerélllﬁ ﬁ]ng é%ree%tgsﬁgarl (r?g tool (204) (Igl I ov)vs a %L s

pliiggahie 1r(t615@968,tS@ICISXMPé’ ransjoxm ML GNestnaerSarupt(l2@s anch

g?/ggé/ﬁ_gig ugttiglm Igﬁ%ﬁ% k@grggtc%o erg{;r% tﬂ%h ﬁéﬁﬁﬁle and
pftbe aw@ei'h?érﬂacﬁg‘ f thasaviPessdia WEQOAFplﬁ@i@lthéi@nésufmh@ﬁ a VLC
i nci udes a C assroom Presenter Too (245).
Application Server (124);
wherein said VLC Messenger Server (126) and VLC Application Server (124)

are connected to a VL.C Database Server (122).

37. A computer program according to claim 36, wherein one of the VLC
Application engines comprises a Role Extension engine (124c), which extends the
presence information (192) of a VLC Client (150) with a role differentiation (192a) so
that the VLC Client is allowed to appear in two or more contact groups with different

roles.

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.
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41. A computer program according to any one of claims 37-40, wherein each VLC
Client (150) executes an application (151) in one’s input device, said application
providing a Common Tools (200), a Group Tools (210) and a Class Session Tools
(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 corﬁputer program according to claim 42, wherein the Screen Sharing tool
(204) allows a VLC Client (150) to share and work on screen captures in cyberspace

just like a black/white board in a physical classroom.

44. A computer program according to claim 41, wherein the Class Session Tools

tab (240) further includes a Classroom Presenter Tool (245).



