. e3eN 6TN r_ *159159* 1 METHOD OF POPULATI NG A COLLABORATI VE WORKSPACE AND
A SYSTEM FOR PROVI DI NG THE SAME Background and Field of the In j 5 The
present invention relates to a nethod of populating a col mm&mmﬁmﬂm
wor kspace and a system for providing a coll aborative wor b se of
el ectroni ¢ comuni cati ons and digital dogurrent S i s pervasive sifs¥*oday' s 1o
i nformati on age. The energence of electronic data conmuni cati on has enabl ed

or gani sat i oONSMETHDD IOF POPULATINGW COLABORAPIVE WORKSPACESAND'A
partners alike can work closely together or collaborate on projects w thout

bei ng constrai ned by physiMT?Mﬁﬁgpﬂ hetiGPRYE&Aags:. Col | aborative
sof tware applications such as ot us I ckpl aceT”" and M crosoft

Shar epoi nt Team Servi cesT""™ have been created to 15 facilitate such

col l aboration activities that revol ve around comuni cations, infornmation
and docune | rdination of activities and events between

gr oups of inégk Q’ ngg.d g gt SO ons typically include tools to

coor di nat e i nformation-sharing (e.g. use of shared folders), comunications
(e.g. threaded discussions foruns), team managenent (e.g. contacts and
tasks) and gve n n . cal.endars | ated, 20 to a project.
However , deﬁnﬁ é}gsé‘éﬁﬁ%@ﬁ iler.lﬁgtgf ?c{/a q}i&qu%(ﬂo?pgkgp%ﬁ@ga pived ‘?r,‘ &ffe not
gai ned w despr be. attributed to the fact that prior art
for coll abo?%fs?%ﬂfojg)g?\f'%gé g&%@%ﬁ’éstvef“bocf%%p@&e‘pri marily on the collaboration
technol ogy (faster response, 25 nore product features, support nore

si mul t aneous users) but such applications are tedious to set-up. 2 For

iR Bl .
et m, Ty TP EabR e oo oSl st gt enr i
D scuast onceraTeRtiont b8 pei Biiaband flone EGReet s actoRnb pariEs aike gk,
e P S BRI o R A il
Fequi red. atcITarGR betts RSy etk Ra, rilEasa oplcaibhe suilips b LBy ' be
S LR AT
col | aborat i%ﬁ'ﬁtgget ?"bcﬁ ‘goé{ﬂb?fégfﬂ_} a‘ftp(ﬁ'&ﬁS'P‘Fttrﬁ\éd\’/ﬁ)?WBQ&@W‘?@SP?vdﬂfQ.rm?ﬁ'PnThe
pract cocr B lHTe rdflh i d bR EL ARG ool Bl Bl
gppl i cati ofq@d'wﬁua'ar 5”9{] ?RFI’]EF?H%[ISl ‘YB'EB'&O@&‘HQ%A%O'% go B%%rélf@t% ipdormatioppsharinges

hetachod 1 e UEbSh Rhated fodSR T com By Nlies (R ieRgps ABcHRBIOB e | ¢

attachment._ However,  this is.inflexjhle and has its linitations.
management (e.g. contacts anc; %31«5 and even managementr&]a.g. calendars) related

20 to a project.

However, despite its availability, such collaborative applications have not gained
widespread use. This can be attributed to the fact that prior art for collaborative
applications have focused primarily on the collaboration technology (faster response,

25 more product features, support more simultaneous users) but such applications are

tedious to set-up.
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.3 Further, the use of e-mails as a collaborative tool has further problens
since e-mails are designed as a sinple store-and-forward nessagi ng system
A first drawback is spame-nails) or the predom nance of "junk"” mails in
one's electronic inbox, which is a major contributor to information
overload in e-mail systems. To resolve this, a typical 5 solution involves
the inplenmentation of spamfilters that detects spam e-nai

charact er i ¥or ceyarhgisech ecdliaporative usslichtendfac ksetirant @nt a agrlups ivorkspagesi an
conputations, or lists of enmmil addresses or donmins where enails

ori gi nat i ngohventivadly rEguies te fdllbeEg presiciabdratictl wasp Rebel periormedibyugh
(so-called "white lists") or always bl ocked (so-called "black lists").
However, priopkspats irftitertbefnng adg coliboratidhestvityttan begipr obl em of "occupati onal
spant, or useless e-mails fromtrusted parties. Exanples include e-mails
cont ai ni ng j okegaf CreatecWoti@gpgeses and friends; as well as the nonjudicious
excessi ve abuse of the "CC' feature in e-mail. Such e-mails are generally

i gnor ed shy COHVSB}A@mmlerrmlemééibrﬁ figists, drar sendarvitafiorgefusuallyivizge-miail), s e
rejects". This drawback is significant, as occupational spam has been
estimated to be (g 9plgad FileyBoturdéntpr oportion of total corporate e-mail. A
second drawback of using e-mail as a collaboration tool is the |ack of
structure and cqafS&id DRcldsforidsy | nterface to facilitate coll aboration
activities such as finding names of participants to a workgroup, docunents,
projects and ti s inn@fze Exehdal e-nail 20 interfaces (for e.g. Mcrosoft
Qut 1l ookT"" and LotusT"" fromI|IBM are designed primarily for convenient

vi ewi ng of UpbaBnitletRnBlithesertgse thel WRspae ifidatbARaEBthes WaRyoDsASHAed t hus
have their limtations. Prior art for e-mail retrieval also involves the
use of for eqhénsberzgearch, such as Gmail by 25 Google. However, freetext
search does not directly support the type of structured search frequently
needed for grougf)Fdddaheadidviationsuch as "What are nmy neetings for 4 next
week?" or "Who is attending today's neeting and has not yet read the design
docunent ?". As iég) ASceppRivRgtion ed, both conventional workspace col | aborative
applications and use of s e-nmail systens as a collaborative tool have their
limtations and(hﬂugwgé@35@mk@o@maﬁgq&for a new systemthat addresses the
dr awbacks hi ghlighted above. Summary of the Invention 1o In general terns,
the present invegtgueBedstligidewnioad Rt esialPar) soiapsi fejuire@Patderinalg

col | aborative workspaces with information fromelectronic nmail nessages.
Accordipg to a f(jnebinasieecdrti@patthe present invention, there is provided a
nmet hod of popul ating a coll aborative workspace with a plurality of :

user - speci fwatk euenEiéSs PhaybelooRiRFéd AR CnBRh afBhHERdste ViRBalfEsRRdard
conprising the steps of: (i) assigning the electronic nessage to a

col | abor at i réguikPhdeAP AR E cHIRBBERLIVS §ldBpwared vRINEPhES NAEpIIERRHBYI Ghey hRcupOtHES Pace
including a plurality of data groups accessible by a sender and/or one or

nore reci pi@aibadk of AGh&VeRica8sisihddBble-ABSRAIE settip s ?ét#nﬁ?@&%é?é’rb' the first
identifying and obtaining each user-specified elenent of the plurality 20

of user - spewilabsgtic &@Acanfoeaunthidage ROL6REpdcedplicd®Rsage, and (iii)
automati cal ly associ ati ng each user-specified elenent with a said data
group t®m enable the sender and/or the one or nore recipients to coll aborate
on the user

The above steps are onerous especially when compared to the normal work practice of
communicating and sharing information through electronic mail (or e-mail), and thus it
has been proposed to adapt known collaborative applications to work with e-mail
applications to reduce the set-up time. For example, Sharepoint™ enables users to
25  collaborate on files éttached to Microsoft Outlook™ by creating workspaces based on

the file attachment. However, this is inflexible and has its limitations.




. specified elements. 25 An advantage of the described enbodi nent of the
present invention is that the proposed nethod alleviates a need of the

tedi ous setting-up and preparatory work of populating a workspace before a
plurality of users (sender and recipients of the 5 electronic mail
nmessage) can col laborate on the data (i.g£. the user-specified el enents).
The normal e-mail can thus be "transfornmed" into autonated steps for

updat i ng arfdirthes diss usey of &enailsrdssp acliabotdtivs toct ey ifurtheb oprioblehes éingheonsisheads
associated with workspace set-up and managenent as well as the need for

pr e- medi t ataeel debigned rag. a Sinkple tshareandifomard eesaaging sysignofA fikst dehwisdokoigi C
mai | nmessage is based on the mail nessage itself, the user is thus not
restrict ed spemtérmads,i s ttiean peedomirenpaof fjonk” anails S ba@s @idctredicensxewhichrs ar der
to create a workspace (i.e. the association is regardl ess of the nessage
cont ent s) asajoheonbitrdemtoanfofmatiorederibad i e-mail systeras.afie résivienthis| artypical
Further, the mail nessage itself can also serve as an identifier wthin the
wor kspade Xolutionl inwolved ahe oimplementation vair ksgracfiters winah déteste $pang @mailal ity
of workspaces) and thus if one user-defined elenment is associated with two
wor kspace' shdacterigtics,pbaseceeitiser def i used édeeiback, cantehe basipdis,f i Bsiebaped on
the mail nmessage. Typically, the workspace is an existing workspace, or

al t er nat i veogmnputatieps, (ar Jistefof ehmail hEdmesdroat domdimewherergpiails @siginaéng frem iy
creating a new col | aborative workspace, the electronic mail nessage being
assi gned t onérhiserrzf\theser lisip acealwlBye bermaitiby throtigh Wwordaip@CRhits listst) @palvvaed as
a shared workspace in which the userdefined el enents within the workspace
can be col |kdvsedt(sd-caliedbyblatie lisstyddtowaver, opror 28rt aolutohe dee Glopizeiessofhet he
el ectronic mail nessage, and a private workspace in which the data groups
wi t hi n tohe prablémsgfattecumational speint”albpratieds @mail fromytridied RS ExBmiples

el ectroni c nessage, and the nmethod further conprises the step of: selecting
whet her t o irchslega-rhdiiz edraihingnjokesriremagsicagues aRArfaenddrassnal &sothet Ao
private workspace. Further) there may al so be an option to sel ect whether
to cat egor ijsdiciolre exdessive abuse rafithe 28CheeA@gan asmailSBage d-MERSAGegeMdraiyn a
sai d shared workspace in which the userdefined el enents can be col | abor at ed
on by the sgwied tyndonveatiomse syanmrifiters; efoi fe@NbE )gencfating ‘Fsé Blectdt This
nmessage within a said shared workspace in which the user-defined el enents
can be col Idebebamkesl significahty abyoctiyatisealdanohas beereksihateaits beed kighRisamae.
Preferably) the nmethod further conprises the step of generating a nessage

i dent i fliser pbopwatiedofdotat tw@peiatrcé-hwiili ¢ nessage, and the met hod may further
conprise the step of storing the identifier in association with each
user-specified el enent after each el ement has been associated with a data
group. This identifier can thus be used to performa contextual search

based on orfesecoad-dspeitadki af distrigesraizil dsta oblfadbratibh €od &5 theOhclt BEstrisliraRge 1 ed
el ements associated with the identifier (thus belonging to the same e-nmail

lo nmessage)confekeinntae usdr imyrfakca b favilitate rgoatiratioheadiivligs @lic 88 fiRbRG i fndshe
identifier with the workspace to which the electronic nessage i s assigned.
15 The net lobparticiggmd itc ab morkgrotint Hocunsenite]i frojeadadd rRe&InEs NFyHaslt ¥-malihus,
t he exi sting workspace or the newy created workspace nay be Stored in a

conput &0 syrstedasesotarl e.9.oMichesofteDutiokdf atideoRbBLir6raNBM) RS TREBned PR
assigning step may be perfornmed at the conputer systemlocal to the séender

of the el edoramveniertsdagieg df indoniing eandlis rater RITRE cBRIbOrABhULPLAdRE sHaep of
pronpting the sender of the electronic nmessage to 20 sel ect whether to
assi gn t he telssw@vedheiclimigstivpage to a wor kspace, prior to the assigning step.
Typically, the electronic nail nessage is transmtted over a comruni cations
network to the one or nore recipients which nay be the Internet or an
Intranet. 25 Preferably, the plurality of user-specified elenments includes

el ect roni c Priar brtddde-ewsiastriglalt 5o BOOIES tHRNGHOH! FRIMER seBRAEsI@CAL BRIy and
the plurality of data groups may

25  Google. However, freetext search does not directly support the type of structured

search frequently needed for group collaboration, such as “What are my meetings for




.include a people data group and step (iii) further conprises the step of
associ ating the addresses of the sender and/or one or nore recipients with
t he people data group. Further) the plurality of user-specified elenents
may include a nessage body of the 5 electronic mail message, and the
plurality of data groups may include a dj scussion data group, and step
(iii1) may further conprise the step of associating the nessage body of the
el ectroni c neni wWeek® sargdVha ishattdreling dag's ineetidgtandghamipot Yeétereas Isadesigady
may include new text yet to be associated with the di scussion data 10 group
and ol d t exdocainert@ly associated with the di scussion data group, the nethod
further conprising the steps of identifying and obtaining the new text, and
associating the newtext with the discussion data group. In this respect,
the identifying step nmay conprise the step of checking the format of the
message bodis it is dppearidtéd; bottecorsantiondl wbrkspaod callaboratveramsiagitonscohy. ustof
Typically, the plurality of user-specified elenents includes files attached
to the él ecrmeihsystems sagecolabdrative tqul haed tHejr Ivhitatiahsagd thuss therslisiderea fil e
data group) and step (iii) further conprises the step of associating the
files w th forrenéw bysterattbatgddrgssefttieatravmibacke hightighted abold. t i on) the plurality
of user-specified elenents may include 20 hyperlinks contained in the
nmessage body of the electronic nessage, and the plurality of data groups
may include a file data group, and step (ii) may further conprises the step
of associ atSummaryef thepavéntioks with the file data group. Also, the plurality
of user-specified elenents may include tine and/or date information 25 in

t he nessage body of the electronic nessage, and the plurality of data
groups includes an event data group, and step (ii) may further conprise the
step ofltasdogeatiahiprinsetie presemtdheentidatrelatesf tor method randi sylstdn foreyspitatidgt a

gr oup. 8 In the case of the nethod being perforned at a recipient's
conput er  systahorativeevarkspages mith #tfenmation renf electrmhicrhaifmessageisent conput er
systemlocal to the one or nore recipients of the electronic nessage after
the el ectronic nessage is received by the 5 recipient conputer system
Advant ageously, the nethod further conprises the step of, prior to the
transm ssi dwcardinghte adhsteaspmct ofthet pressiisinesntioanidr@tis Peovidrt 8l methbaNdfC

mai | nmessage with a first annotation field which allows the recipient
conput er  sysepeatingaaotiabmativeavbrkspRei with & prurbifty of GesVE_cRbE JIdrAdHts ofah!
nmessage to a col |l aborative workspace |local to the recipient conputer system
upon rééei pectrbnicineailehesstagenthe nmethdd corariagey the stdpe of:eci pi ent conput er
system the said workspace having a plurality of data groups with each

user - speci f(i) edsighiegehe etefctrbhie méssaye aniaccasGaie: Woikepads basst b #hd ¥aid
associ ated with respective ones of the said plurality of data groups. 15
The net hod efejrohinmdssage,dhpmosiesphbeirsiugingaf plarAist ditatagReps Gebdsalbng B) hve
wor kspace based on the first annotation field and wherein the el ectronic
mai | nessagendes aaskirgnedr trioré heziplenté vf e @iicrdnie ehdilahessagkve wor kspace. The
nmet hod may al so conprise, prior to the assigning of the el ectronic nessage
to the col [(rauterhaticallyidentifyirgearat obtamingesddpi wet-sgacificdnBEieht &Y eSliralit
checki ng automatically whether the el ectronic nessage is annotated wth the
first a@anotohtsarspbrifed eleRieetsirarhltiye elbbteonieinam thekssiddiahd compri ses the step
of replacing the first annotation field of the electronic nessage with a
cont ext bar(iii} entodatieailyi axpotiating eeactousemspeciiieg i girmeritswit a2id iatLhRub NI C
nmessage to the | ocal collaborative workspace containing the userSpecified
el ements, teheblectheesendearankfsr ntge vorenebIntort ageiblats Yo cBllddaeate! &F ttheNiser-
nessage by the one or nore recipients. 9 Advant ageously, the context bar
i ncl udes a shggfad elakeptsi nting directly to the coll aborative workspace. s
The nethod may further conprise the step of applying a set of heuristic
rules to the received el ectronic nessage to automatically determ ne whet her
the nmessage is to be assigned to a workspace, if the electronic nessage is

not annst atted adwantadehef ahieli ddseritdd lenborRNt %-th‘e’hsreéeﬂnein%b{tioﬁpfscitﬁéf fgat
the method further conprises the steps of automatically i1dentifying and

obtai ni ng pedpesed veethsk bialéftes acheedrand fediust $tirf-G¢ bh@ Préparatory work of

populating a workspace before a plurality of users (sender and recipients of the




,to mail nessage, and checki ng whether the sel ected user-defined el enents
has been previously assigned to an existing workspace, and assigning the
el ectronic mail nessage to the existing workspace if the heuristic rules
determ nes that the selected user-defined has already been previously
assigned. |Is Advantageously, the heuristgc rules are defined by the one or
nore recipients of the electronic mail nessage. The nethod may further
conpri se t lefectbeip nedil messapt) can ¢dieborate af thewaea (i.ecinei wRk-Spddifistadi@aéntahet her
to assign the electronic nmessage to a sel ected workspace or to create a 20
new wor kspdte rfoomabeshajintargtHub eoecttembionned”’ iRRSs@omatdd’ steps fdrawdating and ul es
cannot automatically determ ne that the nessage is to be assigned to a

col | abor at iacesssingk heawerksPacy, ehadblrathotihg bttt fred highy ofeinédtRr assBRtdds Rith he
steps of, prior to the transm ssion, 25 annotating the electronic nail

nessage W Morkspaee estiupaindtaanagenfenelbs vadll ddhtheSesutEfor pre-aigaithied Farfiyn
which allows recipients unable to create the |ocal coll aborative workspace

based os t lrerthér, sincenthet assigring ioeltitk telectrbhicl maipInhédsagatis HaBed WeteShgi fi ed
10 el ements based on the second annotation field. The second annotation
field my inmssage itself)therdsenks thuisdiot @estrittbe to e @ikistBNce dfes ipBHROLE uker-a
website renote fromthe recipient conputer system and which hosts the

col I abor at ispecifiet &lspaotint ordentbdreatelewdrepade (IR the' &toBiatel & feBaffidss!of

col | aborate on the user-specified elenents. 5 Advantageously, the nethod

further conmy messaddieosibris) @k tgenresincs dfar bleb®onid IndilRREsddeCls RASRAL ON
t he assi gned workspace of the el ectronic nessage, and annotating the

filtering iFdethér, ftr'heemaﬁlcméssﬁgé atebiedani 3R0-SHPRL b iaRddEMtRIBE Withidf the ReorRdgaek r oni ¢
nmessage. 1o The nethod may further conprise the step of filtering the

el ect rani ¢ ane s Atiohdo afer WRFisPhEese Wheh teie & aBiuvali®) bawbrk§sdcas! sndoRasd on
the filtering identifier for retrieval and view ng by the one or nore

reci pi ent. ohbeiseptiefireddelement BrRebiiated trefRNvokBYades daldioBss, the &ker-of
the electronic mail nessage, and the filtering identifier nmay be annotated

to the subjdefted élement dn BENigentfiel dséd o e mailnaEsageadvant ageous when there
is a plurality of electronic mail nessages such that the nmethod further
conprises the step of assigning each electronic mail nessage to respective
col | aborati ve workspaces according to subject matter of the electronic

nessages. Mypichliys thé SeorkEpatBSis 2 ekidfriy Woriehasd, é‘rna&‘érﬁét‘i\feﬂﬂiéieﬁ”%ﬁstﬁgtﬁe”ay
20 be associated with the plurality of data groups of a said workspace to

whi ch tibe edetiedd Qniher RARHAGEs itfe 3P ONERatifR @SRt RIFHRHE NoldipadPrgpace
may be vi ewabl e simultaneously by the sender

electronic mail message being assigned to the new workspace.

Preferably, the workspace is categorised as a shared workspace in which the user-
defined elements within the workspace can be collaborated on by the sender and one
20 or more recipients of the electronic mail message, and a private workspace in which
the data groups within the work space can be collaborated on only by the sender of the
electronic message, and the method further comprises the step of: selecting whether to
assign the electronic message to a shared workspace or to a private workspace.
Further, there may also be an option to select whether to categorise the electronic mail
25 message as a shared message within a said shared workspace in which the user-

defined elements can be collaborated on by the sender and the one or more recipients,



.and/or the one or nore recipient of the electronic mail nessage. The
plurality of data 25 groups nmay be associated with a data storage arranged
to store the plurality of user defined elenents associated with respective
ones of the plurality of data groups. 11 Advant ageously, the assigning
step is perforned automatically to reducg manual intervention. Preferably,
the nmethod further conprises the step of selecting a workspace froma
plurality afr asoaksipateemepsdger within theaiashbgri Worksp£de indwhigh ahé e@endefimegect

of the invention, there is provided a nethod of managi ng a coll aborative
wor kspace asamenrtedambe keoiabpratedibh byilydy ted eeridepbf theBddiroRRTAANASssa@ach i |
nmessage having a plurality of user-specified elenents, the workspace having
a plurality of data groups with each user-specified el ement being
associated wth a data group, the nethod conprising the steps of: to (i)
gener at i ng Rraferatily) e mestise furihee bbrinplistis thersteprchger epstingOa infesBBGS RBAtifisrnd
(ii) storing the identifier in association with each user-specified el enent

of the sai dbaseeohrthaieledieakagessagbeane ssagettodenby furtier |[dofpsis€ #d step of
user-el enent contextually (since all the userls el enents of the sanme enail

have the sataringdeatdehtiffor)in assudiatib with \Waem ugerspREfBd kB aftérosach didhéntcul ar
el ement of a electronic nessage, the rest of the elenents related to the

el ect roni ¢ hmesmageassadiated vithendiafa @dup.THE RhERICRNVhUS be hﬁée&%?é&@rm a
identifier. In this way, a contextual search can be conducted. 20

Pr ef er abl y,contestuabséarch basdden ofe MBei-sReifiled @Idihém So @btaie tRClekNEF e user-
user-specified elenment, and automatically obtaining the nessage identifier

stored in apscifiediclenments bbsddited aliththe ddaHiier BRES béloRGing!t6 RS sa@Rde-mail
identifying the rest of the user-specified elenents ich has the sane
nmessagetoi dandsshgey. . Advant ageously, the identifier may be used to obtain
i nformati on about a user-specified 2s el enent quickly and thus the nethod
may further conprise the steps of selecting first said user-specified

el ement within a workspace, autonmatically obtaining correspondi ng nessage
i denti fi er sThet oetithoi mayshpBEAicbePrivé tthe (b Tof rakoaling WsedeRRs Witdine

el enrent, and 12 identifying a first list of mail nessages wthin the
wor kspace widrkdpage ¢o whigh ehenélectromid MeSaR i9hsdifieacor r espondi ng message
identifiers. Preferably, when two user-elenents are involved, the nethod
may further conprise the 5 steps of: identifying a second said
user-specified elenent, determ ning the presence of the second

user - spsci fhedmethedenbpplitablaeofbotis b d&ah'(ﬁndn@irécé‘mﬁf > THUSE el a
second list of mail msggages based on thg presence o Btglﬁ% -l:sHeung% é)b(étfhg
user - speci fwazkspake e tie hawly Reeatdd abrkspade @by BRIishorBE $58%8mpuftd thfrﬁlioeélng a
nunber of different nessage identifiers in the second |ist of K‘ai

messages. 16 theysdreiel by thet dectinitl mbbdageOhnd &R assiifid sted nﬁ‘éyﬁﬂ@g&ﬁoﬁﬁw ades

el ectronic mail addresses of a sender and/or of one or nore recipients of

the el ectr dhé compiter Bpst&MIBeal do MRS SadRr R M Blectr&ific %&%Eéé’.gh%i@éa%e,”ﬁﬁs age,
files attached to the el ectronic nessage, and tinme and/ o ate intormation

in the nessagrodady iatiutdehestpt SOROMPIRS 37 Send? dfﬁhé%r@ﬁf&%e&ay%

third aspect of the invention, there is provided a nethod of proce sitﬁg an
el ect r aoi c seieict whethea@eassigntiRe sRRIrofiE %@s@a@@ﬁﬂ&WoFl&ché,‘?ﬁfopldaff‘\b’asggﬁinﬁm hod
conprising the steps of: (i) pronpting the sender to select or credate~a
filtering istegntifier to associate with the 20 electronic mail nessage, and
(ii) transmtting the identifier in association with the electronic mail
nmessage. As will be apparent fromthe descri bed enbodi nent, the filtering
identifier can thus be used by the recipient to filter the nessage and

di rect the Typiaigthe eleetRiMiOmaIl fcsafe & WarsmitelUver LY ABAN BlvaE Y the

recipient in a nore accurate nmanner.
the one or more recipients which may be the Internet or an Intranet.

25

Preferably, the plurality of user-specified elements includes electronic mail addresses

of the sender and/or one or more recipients, and the plurality of data groups may



. 13 More specifically, the nethod may conprise the step of assigning the
el ectronic nessage to a col |l aborative workspace having a plurality of data
groups prior to the transmtting step (ii), the plurality of data groups
bei ng accessi ble by the sender and/or the recipient, and wherein the
identifier is based on the workspace's nane. 5 In the case of a i
nmessage being assigned to nore than one workspace, then the use of the
filtering iimbhrsi 4 pesple data greop ahy stepgitlidrher ecrprigeskae stpsoftagsadiating thére
mai | message is assigned. 1o Preferably, the electronic nmail nessage
i ncl udes a adbtesads ofithe Eendeerandfoe ohé bethord RNt witththe proplRita HBUPY
associated with a data group to enable the sender and/or the recipient to
col | aborate on the user-specified elenments. The identifier may be tagged to
a subject field of the electronic nmail nessage. is The third aspect can
al so be addjitther, fioe plusaitpbf Uber-specifipd @mentsel mayl inbufi@anmessdgeiddy aispect of
the invention, in which there is provided a nethod of processing a received
el ect r osi ¢ efemtrbnivesailagesdzae; avgl the plurality ot Jatafroupe maneclidd ediselsigandsiaand a
filtering identifier, the nethod conprising the steps of: 20 (i)
i dent i fyi ngyreupd ant s&ipnif ondyhfarthér doeprieg thedstep iof bssaciaaing te mbssHyeaivdy g t he
identifier to a selected user-specified elenent of the received electronic
mai | messadiee eldttrdritemait crssagewiim the disteiséioh detaigrgup.dentifier is thus
appended to a sel ected user 25 specified elenment and thus a conventi onal
e-mai |l application can be configured to ook for the identifier to suitably
filter the e-mail. 14 Preferably, the selected user-specified elenent is

t he subj ectTheinsdsdagé bbiemag driiugached! ©RE yed fd e ARTRES wilhBerBidugsionaiita
further conprise the step of assigning the electronic nessage to a s

col | abanat igreupraricksig e alheady ssacigledivadhi thy detusbidreds gep, theirRéthd® t he
transmtting step (i), the plurality of data groups being accessible by the

sender and/farther Bempesing tredtepLorddaiByig] and Gtainigrthé hbwteltSaresRaciathd he

wor kspace's nane. Al so, the electronic nmail nessage may include a plurality

of user - speitd hévetexelvtiems Giscieaih dkeg@p. |h¢hi@ges@é§pmeaaaﬁifymglbte? nfEt @ group
to enabl e the sender and/or the recipient to coll aborate on 1o the _

user - speci fcommprisd theestés of cheekipg ERcoimatbf &Y messaleLody & RIEAY tie Few and
conput er -readabl e nediumon which is stored a program nodul & conpri si ng
i nstructi o ek inlhe meesageXseyt ed by a conputer, performthe above
descri bed net hods.

15
Typically, the plurality of user-specified elements includes files attached to the
electronic message, and the plurality of data groups includes a file data group, and
step (iii) further comprises the step of associating the files with the file data group.
Alternatively or in addition, the plurality of user-specified elements may include

20 hyperlinks contained in the message body of the electronic message, and the plurality

of data groups may include a file data group, and step (i) may further comprises the

step of associating the hyperlinks with the file data group.

Also, the plurality of user-specified elements may include time and/or date information
25 inthe message body of the electronic message, and the plurality of data groups

includes an event data group, and step (ii) may further comprise the step of associating

the time and/or date information with the event data group.



.15 Further, the present invention also relates to apparatus (systens) for
perform ng the above descri bed nethods, including a systemfor providing a
col | aborative workspace. Qther features and advantages of the present
invention will become apparent fromthe 20 follow ng detailed description
of a preferred enbodi mrent of the invention, taken in conjunction with the
acconpanying figures. Brief Description of the Drawi ngs 2s Enbodi nents of
the invention will now be described, by way of exanple, with reference to
t he acconpanyi ng draw ngs in which, 15 Figure 1 is a block diagram

provi di ng antreyesss ewtied neethicd bemgopsfoninbd tat &N VedigiBn®N tompater dysten, aha
preferred enbodi nent of the present invention; Figure 2 is a block diagram

of a rel ayassignrg stepcierpbirfogméd atapecipient eshgutbosys@ntiosd td kiR oriee 8€ Riore
invention; 5 Figure 3 is a flowhart describing post-processing steps of an

out goi ng erdtigiént&fiof @ie BleeBEsis intdbshye fter then@lbdtradid ARbsagedigl Rcoiledbgune 1

and prior to its transmssion; Figure 4a illustrates an exanple of a user
interfase cigiérftRofhbutth sétere 3 pronpting a user whether to assign an
outgoing e-mail to a workspace; Figure 4b illustrates an exanple of a user

interface to select type of workspace to assignnent; Figure 5a to 5d are
flowcharts describing respectively extraction of People (P), D scussion

(D), Fil esAdRintagatslisky et methbl fathir @sirpriféOieateSofMplibr @ithe traRsksioh dti gur e
3; Figure 6 is a flowhart describing a nmethod for processing an i ncom ng

e-nmai | aft efe bénded's’ pputedsiterhhansotaig tHeeeMeroni® thdiemebsdded Wit &l firstS
Figure 7a illustrates an exanple of an annotated e-nail of a Cass 1

reci pi ent \ahhéthtidrafeld @BhaSIBIvE Hiesirdchidht @oRbuteP ERs YA SDRRRSically SH4igh the
illustrates an exanple of an annotated e-mail of a Class 1 recipient which
has notiobeesten@di @8ctebnicd maN mddalis A8 @ ¢ollaborative workspace local to the recipient
computer system upon receipt of the electronic mail message at the recipient computer
system, the said workspace having a plurality of data groups with each user-specified
element of the electronic message being automatically associated with respective ones
of the said plurality of data groups.
15
The method may further comprise the step of creating a new collaborative workspace
based on the first annotation field and wherein the electronic mail message is assigned
to the newly created collaborative workspace. The method may also comprise, prior to
the assigning of the electronic message to the collaborative workspace at the recipient
20  computer system, checking automatically whether the electronic message is annotated

with the first annotation field.

Preferably, the method further comprises the step of replacing the first annotation field
of the electronic message with a context bar for directing the one or more recipients of
25 the electronic message to the local collaborative workspace containing the user-
specified elements, the context bar being viewable together with the electronic

message by the one or more recipients.



. Figure 7c illustrates an exanple of an annotated e-mail of a Class 2
reci pi ent 20 which has been assigned to one or nore workspaces; Figure 8a
illustrates constructing an e-mail filtering rule in Mcrosoft Qutl ook
Express for filtering e-nmails that has been specially tagged by the
pre-processing of an incomng e-mail; Figure 8b is an illustration of
constructing an e-mail filtering rule in Mcrosoft 2s Qutlook for filtering
e-mai |l s that has been specially tagged by the pre-processing of an incon ng

e-mail; 16 Figure 9 is a flowhart illustrating a nethod for
heuri sti c- pdogstagénglyantheneonterty badninalnoes ad eltperlimRi boidling hdirdeeyr tos tthe
nodul e of Figure 6; Figure 10 illustrates a user interface displaying

Peopl e- Di seulgbiorativEiviorigspaeent s cont ext views for the contextual managenment
of the workspace; and 5 Figure 11 is a flowhart depicting the algorithm
for contextual search and navigation of the workspace upon receiving a user
search request. Detailed Description of the Preferred Enbodi nent 10 1.
Exenpl asy Qperraéthog nawviurthenmesrhprisegthe atep bSapgplidh® aksedioh tieansticl rulesttoahe ng an
architecture overview of a user's operating systemaccording to a preferred

enbodi ment redeividdesl@dtpRvhesstgertb isatbmaliosllysystéeime ahpthies G MBssigeds kobé C
mail (e-mail) client nodule 10, an e-mail server nodule 11, a 15 proxy

server nmod la_bﬁck;a,é?d {d erkshacd, lvehé kieetbni iéss&geie olBrhdteed Withthe additiéAdl
nodul e 13 linked to the proxy server nodule 12 and an IN nodule '14 al so

l'i nked to fifernmitiony Taer /ey miEgdsherift dhatTihe @gtHotMuttHéd BempesYEPtHeS S8p& of
context extractor 15 which receives data fromthe OQUT and I N nodul es 13, 14

and data stztRsatically idegifyiflg bha ebtafliRedédtlive LséhdefiedBidmdnts biHle Bctronic
Wor kspace, Peopl e context, Discussion context, Files context, and 20 Events

Cont ext1020,mallmedgage? and Zéheckihy Witdiss tHatsdleted @Serdfefnéd@erdrtk Bds theed
wor kspace engine 16 and a synchroni sation engine 17. The e-mail server

nodul e 11 igpéeddshC @8sighéd t8 &P BX$NhE AbdrRéacBEtandr &ssighind the Gddti@nignehasiend
e-mai | messages over the network 18, which is in the formof the Internet

in 25 the pr&ssageé (@ HROENKISEIY workbisader P IsRirsss ruldfdéterniided MR tharseectett h
both server and client nodules 11,10 and functions as a proxy to receive

out goi ng e-y¥B-Hi&firet Mastailady been previously assigned.

15 Advantageously, the heuristic rules are defined by the one or more recipients of the

electronic mail message.

The method may further comprise the step of prompting the one or more recipients to
select whether to assign the electronic message to a selected workspace or to create a
20 new workspace for assigning the electronic message, if the heuristic rules cannot
automatically determine that the message is to be assigned to a collaborative

workspace.

Preferably, the method may further comprise the steps of, prior to the transmission,
25 annotating the electronic mail message with a second annotation field at the sender’s
computer system which allows recipients unable to create the local collaborative

workspace based on the first annotation field to still collaborate the user-specified




.mail. client nodul e 10, processes the e-mails and then sends the processed
e-mails to me-mai|l server nodule 11 for transm ssion over the network
18. The processing of the e mails al so involves post-processing by the OQUT
nodul e 13, the details of which will be elaborated later. 5 The proxy
server nodule 12 al so receives inconinglg-nails frome-mail server nodul e
11 (fromthe network 18), processes the'e-nmails before sending the

processed grffntsS bhsedoRBthe $dcoRtitarmBeiibe ikl fHe BEddndedmotativh fidlewhag by
the user. The e-nmmil client nodule 10, which can be a conventional e-nmnil

client intgifiaes hygdrfikaet Giredt BRCéA oMinble FdipidHiSto asweiité rémoienfém fikees
with the proxy server nodule 12 to send and receive e 1o nails on behal f of

the user. VdugniddV coRfpate? sydtet 88 RAIChHOEE tAE RoRAREI ITksphck e efaliBiths
received fromthe e-mail server nodule 11) the details of which wll be

expl ai ned baé 8f mofPRichIEntS i St €bbotdte ORI Mr%?ééiﬁé@@l@hfeh%d el ements from
the e-mails processed by 15 the OQUT and I N nodules 13,14 for assigning to

differegt stores 20, 21, 22, 23, 24 whereas Wrkspace engi ne 16 provi des an
interface to users to facilitate access to workspace data and context. The

wor kspace wagérng%éd@s@l SAe | MEINGEH EftirtherC @BiBNEdsA thes SBILL b adeliRFdting M tftefig I Y
out user's search requests. 20 The synchroni sation engine 17 perforns

periodi ¢ dgdcatifieriaREQBhIAE ia@él?mt WERBpAHRL ¥ thd eleBfoME nibskage landinofalifg em
and renote data stores on anofher user systemvia a conmunications network

18. The pr edestiifeRfy RIEAAIENTE BtseRictdd \BeRESSHIHd dISHEntdf ek abstforid Mekstge. for a
relay server 25 |ocated renotely fromany user to function as a rel ay

station to facilitate data synchroni sation between a plurality of user
systens that is not connected via a conmon conmuni cations network at all

times. ;o 1§nEi GEMBd2mby fartRérOEdmtisROiidMsieh! &S tilkedingNthetBleak Giit (rRsdsHEE to
overview of the relay server's system The systemconprises a system

managenent JapMddlisteectBViRREN SRhRfoklePd BsddBn e FlEMRLBENtiTRR AR Irtrie ¢ Ryt -
Di scussion context, Files context, Events context and
viewing by the one or more recipient. The selected user-specified element may be a
subject field of the electronic mail message, and the filtering identifier may be
annotated to the subject field.
15
The method is particularly advantégeous when there is a plurality of electronic mail
messages such that the method further comprises the step of assigning each electronic _
mail message to respective collaborative workspaces according to subject matter of the
electronic messages. In this case, a message identifier of an electronic message may

20 be associated with the plurality of data groups of a said workspace to which the

electronic message is assigned.

Each data group in the workspace may be viewable simultaneously by the sender
and/or the one or more recipient of the electronic mail message. The plurality of data
25  groups may be associated with a data storage arranged to store the plurality of user-

defined elements associated with respective ones of the plurality of data groups.




.5 Directory 31, 32, 33, 34, 35, 36. Further, the systemincludes a system
wor kspace engi ne 37 and system synchroni sati on engi ne 38 which interfaces
to the other user systens and synchroni ses data stores via a conmuni cations
network 18. The functions of each nodule will now be described by using
exanpl es of how an to outgoing e-nmail ang an incomng e-mail to/fromthe
comuni cations network 18 is processed. 2. Automated Wrkspace Update
t hr ough Posfdvantageousiyg thef aasiging guemds epenfaimhed. atitolhiatizalla to'Sedudd manubhe
sender in this case) has conposed an e-nmail to be transmitted to a
reci pi ent, inipsventinai IPreferablyt, thed methdD forftheFi gomprisess etnel sstéh eofc eatBeERd a
e-mail to the proxy server nodule 12 which initiates the post-processing
actions by Warkspang frameadlirgy nfwerkapades prioddEheraskigring 8tepor  pr ocessi ng. 20
Figure 3 shows the processing steps of the OUT nodul e 13 upon receiving the
e-mail fromthe proxy server nodule 12. The sender is first pronpted at
step 40 whether the e-nmail is to be assigned to any workspace. An exanpl e
of a user plofptecpad @speelt efdtheninvegtione thereaisdpnakided a smettiagtafdmbmagingai r e
only a one-click reply. If the user responds to user pronpt by clicking
"No" whi ch ¢alaberatives worpacehessignmasi witls ropiclityoof electednie nallymassagpscédth
handling (i.e. no assignment to workspace is needed), then no further post
processi ng Mail maseagrmhgviap@ plkeslity- ofaiderispecifigdielomentsy thd workspave HaVING
modul e 12 for onward transm ssion to the recipient through the
comuni cat | Fwalityeaf \Wtagrogps with @ach usérespeciiied elemmeht befngt dxsociated witspdats t o
the pronmpt by clicking "Yes", the OUT nodul e 13 generates anot her user
pronpt to a9PuRy theEethpskcomprisingitamstene o- mai | to an exi sting workspace or
to a newy created workspace. Figure 4b shows an exanple of 5 this further
pronpt ¥hi ch 9Enerting anwoiaus farssageaiidentifies forregsh efectrainis imesgagéiandd and
private workspaces for easy selection, as well as neans for specifying new
shared and (i} BipEng the idesnyfiercin assopiatiers viithreach usee-specifieth elementicf th aaied
wor kspaces are wor kspaces accessible by a selected group of individuals or
to partici feRtONiETHessaBude (i) a nunber of data stores for storing content
such as docunents to be shared, discussion threads to record conmunicati on,
menber |ist and information for team nmanagenent and events for tinme-based
coordination, and (ii) tools to support collaboration activities such as
tools for sHr &Msaage ddrntifier divketenly ussaelemend srontextually agsinceckll that dser-
cal endar vi ew ngt of events. In addition or alternatively, 15 the user may
assi gn Phe RN of dhe samsr email davitha isageSHantdier)vand thas; esherby seaectkisng on
checkboxes corresponding to the nanes of the Shared workspace nanes t hat
the user wdhede flobaa‘%‘i‘%'%rte&ﬁm%t%? elegtronic enessage,dbs irgpt of the elemants related new
Shared workspace by creating a new Shared workspace nane. In addition, the
user may spedi4 9"9&7&%@1‘%6}33??&3 gampe [deptified in acserdghee with woe keyssage identifieshar ed
or a private 20 nessage. A shared Message within a Shared workspace is
shared wi t HN41$ Wakrhedndextpalisearchisen bec08dusied.kspace. A Private nessage
within a Shared workspace can only be viewed and accessed by the user and
no others. This feature allows the sender to keep confidential infornmation,
such as te:ﬁie{eﬁ%{i Cﬁ of a project, within the same project workspace but
deny t K8 i AiBieFRY: ofver Brefiods fiiiner agppsises theresiens of (Selasting exiyseespexified 25
the e-nail). In this way, information relating to a specific project can be
managed bet¥¥Peny; ﬁ'@‘gag@ﬁﬁt'f’?“)/eoqt@ﬂ"ﬁgﬁ’@@ messags drolifieg stared ipassaeidtiod wdth not
need to be tﬁepa\ragelﬁ . o

e 'selected User-specified element and identifying the rest of the user-specified

elements which has the same message identifier.

Advantageously, the identifier may be used to obtain information about a user-specified
25 element quickly and thus the method may further comprise the steps of selecting first

said user-specified element within a workspace, automatically obtaining corresponding

message identifiers stored in association with the first said user-specified element, and



.20 stored, thus allowing a user to consolidate all shared and private
e-mails that are project-related into one single contextual workspace.
Private workspaces are shared workspaces that are restricted to just one
menber. 5 The user may assign the e-mail to one or nore existing private
wor kspaces by checking on checkboxes corjesponding to nanes of the private
wor kspaces. In addition or alternatively, the user can assign the e-mail to
a brand nevdentifyirg @ fiteb fistsnf awail, messagee aithingha woeksppee whlch ane nksqeited withe. 10
It will be appreciated that, with the described enbodi nent) assi gnnent of
e-mai | s t o eaoch kEhaceyespordingonessagandgndifient and t he user can use his
existing e-mail system as per normal. Thus, the user can continue the
famliar work practice of using existing favourite e-mail clients and
e-mai |l application servers but at the sanme tine use his emails as a

col | abor at iRsefetabiy, wienww lusereelemenisare dhwslved tbel nizdhanivmay further cdoprjsettheig
Unique ID for the e-mail Wth reference to Figure 3, after workspace

assi gnmént stepséritientifying atseeond, saié nserespecified elomanti cpterminieg thef presanicernf code
for the e-nmail at step 42 that will be used 20 throughout the systemas an
i denti fi er the Bpconst userrspesifiedi élement inhthepfinet disit of ni@ildinesseges; idestifyinggae
identifier is conputed using known al gorithns such as MD5 (nessage di gest)
t hat t akes s@gondfisft ofamaiseesseges based derthe guesanoen df itbe esenend 'userespetifiad and
produces as output a unique 128-bit nessage digest or an 25 electronic
"finger pri lemegstt in the fisstitigt of mpihmelssagesearchobtaimingdd nember eftiffererstoagssageér i ng
is derived fromthe e-mail by concatenating the various fields in the
e-mai | in tidandifiersdreihe seemumMist of mafrmmdssaghl ess of the sender of the e-mil,
21 "TO ", each e-mail address in the e-mail's TOfield) in order of their
listind? "CC.", each e-mail address in the e-mail's CC field, if any, in
order of tggir listing, "BCC.", each e-mail address in the e-mail's BCC
field, if dnpicaliy,ths B@Fa"tyf°ft%§r-ﬁp@'flqd§'$rﬁgots"rmbansfs"e,leqm@emawhadﬁres% of

e-mail, a sender and/or of one or more recipients of the electronié mail message, a message
body of the electronic mail message, files attached to the electronic message, and time
and/or date information in the message body of the electronic message.

15

In accordance with a third aspect of the invention, there is provided a method of
processing an electronic mail message to be sent from a sender to a recipient, the
method comprising the steps of:
(i) prompting the sender to select or create a filtering identifier to associate with the

20  electronic mail message, and

(ii) transmitting the identifier in association with the electronic mail message.

As will be apparent from the described embodiment, the filtering identifier can thus be
used by the recipient to filter the message and direct the message to appropriate

25 folders for retrievable/viewing by the recipient in a more accurate manner.



, "SUBJECT: ", the subject text of the e-mail, if any) "Message-1d:", the
nessage ID of the e-nmail, "BODY:", the entire body text of the e-mail, if
any, 10 "FILES:") names of attachnent files, if any. It should be apparent
t hat ot her schenes of conputing an unique ID for the e-mail are possible.
15 2b. Update of Workspaces data store The systemthen updates the
Wor kspaces data store to reflect the assignnent of the e mail to the
wor kspaces Mare sspegifigaly, Ithe trhethpd emeytcoepinieeli the ndtep tdfieasalgnirgp tee sledtromic st or e
20 is structured as a series of (Wrkspace-Nane, Wrkspace- Type,
Message- | d message 43 ageo!mhprativen workspacd baengd iaspluralitypbfedatavdreups prior to the
Wor kspace- Nane is the nanme of the workspace, Wrkspace-Type is "private" or
"shar ed" adragspltinanstep dir theepyralify of dafe-grelipseingeacnessjble hydthefsender amd&sage,
Message- Type is "private" or "shared", and Attribute List is a list of
At tri but e- teareecipiant,andrwhrreie-theldgotifiesis basedonthe wopkspaee'snaped3 may al so
conprise the step of adding one tuple for each workspace specified by the
user) whth Wor kspace- Nane and Wor kspace- Type assi gned according to each
wor kspace' s nane and type, the Message-ld assigned as 22 the val ue
conput ed i n sheegasesafgpmait message/bsing gssignee tarwrey thed erecworkspare; thenhtbe
nmessage type specified by the user. The systemthen proceeds to extract the
ot her asped®ss dbfthe diterdng identiiart ¢an identify Ithedifferent widrkssacEs garvesctbthet mad ar e
flowcharts depicting process flows for identifying and obtaining the
user - def i néPLSEREISASSIINEdm t he e-mai | which is perforned by the context
extractor 15 of Figure 1. 2c. People Context Extraction to Figures 5a
illustrates obtaining the People context according to the present
enbodi nent. The Peopl e context extraction starts by obtaining
user - spéci fArefgrablve themelgcloaniamail gneashge nglides sarurality of uber-speciiind etements,
and/or BCC fields (collectively the recipients or RCPT) as well as the FROM
field (i.eeaskelRmpery heingigpsenipied y4th atdata gppubto amabiethéheesendartand/arsthehen
updates the People data store 21 to record these addresses in association
with the ef@@ipipntde collaborae onjthe usrs-gpecifetelementsdi nent, the Peopl e data
store 21 is structured as a series of (Message-Id, Role, E-nuail-Address,
Attribute-List) tuples, where Message-1d is the unique id of the e-nmail,
Role is one of "FROM', "TO', "CC' or "BCC', E-mmil-Address is an e-nail
addr ess, ardeAdantifigimay be fagged taalsibjecidfelDof thaetectronic ealtanessage.
Attribute-Value) pairs. In a variation, it is envisaged that the update
step 5M85conprises the steps of adding one tuple to the People data store
(step 52) for the each e-nail address listed in the FROM TO, CC and BCC
fields, wi tlhetthied atreshgen plgobesadgated fasuseat thairegirientdanst whikle fermsea fousth 2s
conputed in step Sﬁst,ep 42), the Role assigned according to where the e-mail
addr ess apFERed of the inxemtiaonjn which diereris prwidst @ methodneli processing a received
E- mai | - Address assi gned according to the e-nmai|l address. 23

electronic mail message having a plurality of user-specified elements and a filtering

identifier, the method comprising the steps of;
20 (i) identifying and obtaining the filtering identifier, and
(i) appending the identifier to a selected user-specified element of the received

electronic mail message.

At the receiving end, the filtering identifier is thus appended to a selected user-
25 specified element and thus a conventional e-mail application can be configured to look

for the identifier to suitably filter the e-mail.



. Further, according to another variation) additional information may be

added to the tuple as (Attribute-Nane, Attribute-Value) pairs whenever
additional information is available. For an exanple, nost e-nmil clients
(such as Mcrosoft Qutlook) and e-mail 5 servers (such as M crosoft
Exchange) incorporate Personal Informatign Manager (PIM functionalities)
and often al so perform e-nuil -address-to-nane resol ution agai nst the sone

i nternal cdrrefecably,dtheaseieried usensrrifiat ecldineicis othe esubjdod ik afiee redelvied
could result in an e-mail address such as john@i gconpany. com bei ng

resol ved i relectronigimesdage. <j ohn@i gconpany. con> in the e-mail. For this
exanple) the attribute-pair ("Nanme", i0 "John Doe") nay be added to the

"j ohn@i gconpany. cont’ tuple. A further test is conducted to check if the
e-mail is an incomng e-mail that also carries a signature (step 53). A

si gnat ur e i Eheamethogengy fustheq wempdse thecstep of assigmidg e eleobhis mésshga td aw
lines of text providing the sender's contact information. |If a signature is
found, it 1®llakorativerwenkeprcenthvirigea aturalihboft data graeps prioe tothiertrans Biittimastepe”
signature) is added to the tuple for FROM e-nmai| address in the Peopl e data
store (sted)sthp. pludlty of datagsduns @ing accessihie hydhe send2o aRdlputhe rébiplent, watr at es
t he Di scussi on context extraction process which begins by obtaining the
user - speci fwhefeig| baddertifief is hasethin the sexiggpabesyname. eAlso,othieesledtramic iz
emai|l at step 60. Atest is then perfornmed at step 61 to determne if

hi st ory hadnessagei may udeldde @ phuality hiusebephcified 8lbiments; ydachselomestigeingr
portions of nmessages from previous e-nmails that is included in the body of
t he presentasgogiafie withis data grauprinenaldld thdsendeephd/onthe trecipient to cokabdiratg on
e-mails. Many e-mail clients provide various formatting options for

hi st or yl0 sub user-spesifipdatgimaptssach |ine of prior message with a ">" string
or a tab indentation and thus, it is possible to identify the presence of
hi story by checki ng 24 the nessage's formatting. If such history exists,
then a second test is perfornmed at step 62 to check if the history is

al ready st orhePresent invemiaealse ralates tn 2 cemputer-&adable mediurhiontwhigh isstakd eady
present, then the history is renoved fromthe body before the e-nail's

Di scussi on Rfegraexmodige gpaarising instructione whichc whsh eredldediby b @ompRraterfotrap 64.
This is done 5 to avoid duplication of nessage bodies in the Di scussion
dat a st or e th@abagye dasefibegumethedsext ract or 15 al so updates the Di scussion
data store 22 to record the email exchange as a communication activity. 1o
In the P¥resent enbodi nent, the Discussion data store 22 is structured as a
series of (Message-I1d, Subject, Date, Body-Locator, Attribute-List) tuples,
wher e Messdiéthed the prerentivivgotion alsofrelates te-appatatusS(dypteats) ifsr pértor@uigIRET
field of the e-mail, Date is the DATE field of the e-mail, Body-Locator is
a file | ocabeve dasarieed mathestsi includingreasystem far aravidinghe cellabveative woskspacami |
body content can be found, and Attribute-List is a list of 15
(Attribute-Name, Attribute-Value) pairs. This structure allows separation
of the data store for the context data fromthe data store for the actual
e-mai | bodyPBehieatwes and agdwantiass of thepresent irvestions wilf banpetesappanait from the
efficiency. For exanple, this allows use of different data store types that
are optPnurfPiioying detaded rdeserintion aefaa tjeferred Embadirsentsafi e iduertios! dakenniay

al so benefit from storage and nmanagenent in a relational database to

expl oi t 20 PANEIIHYEN Wieaceempanyingiigiresid conpact ness of data store size
for efficient processing, whereas the data store for e-mail body may
benefit from storage and managenent in a file systemto allow efficient
storage and, mani pul ati on of | arge body of unstructured data. Another

possi bl e b&mm&&m&@ﬂm%e duplication as the e-mail body content
may al ready be stored for processing by another systens) such as e-mail 25
archives or corporate information systens. ., 25 I n anot her enbodi nent,
al though not preferred, is to structure the D scussion data store 22 as a
series g2éf BvRiediments @f theipyastion withayy bedescribed tbyi way ef exastp)e, twithl referengei ch
is to use the Body tuple instead of the Body-Locator tuple. Simlarly, ‘
Message- | d P §&3E0MpRARYIA0 depwings inavhichami |, Subj ect is the SUBJECT field of
the e-mail, Date is the DATE 5 field of the e-nmail, Body is the e-mail
body, and Attribute-List is a list of (AttributeNanme, Attribute-Val ue)
pairs. As a variation, it is envisaged that the update step 64 may conprise
the step of adding one tuple to the Di scussion data store (step 65) for
each e-mail, with the Message-1d to assigned as the unique-id of the e-mail
as conputed in step (step 42), the Subject assigned as the text of the
SUBJECT field of the e-mail, Date assigned as the DATE field of the e-mail,
and the Body assigned according to possibly processed e-mail body. 2e. File
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.Figures 5c illustrates the steps for obtaining the Files contexts according

to the present enbodi nent. At step 70, the Files context extraction starts
with a check to see if any file or file references are included in the
e-mail. It should be apparent that this check may extend beyond just file
attachnments) and may include any referenges to files 20 enbedded in the
e-mai | body. Exanples include the presence in the e-nmail body of
hyperlinks, or Wiguwrertads &Redak diagratenirofidieg frURVErviaw afya afsbes dpetatingyst em
protocols that allows the user to access information resources across a
comruni cat ieswirerenentraccordingda apréfietred atbadimenn bithe preseheineaston; exi st, then
the extractor 15 extracts these attachnents and/or references at step 71
and updat es the Figures2dat a islock alitBamt obtbepel@b sédver cadoeedimgl tohe meferebment s
and/ or references association with the e-mail. 26 I n the present

enbodi ment )embaglirféntes thesgraserttinventtéh;i s structured as a series of
(Message-1d, File-Locator) Attribute-List) tuples for each file attachnent
or refeence exthigweedisfa Bowehaet desteibihg pobleprecédsigasieps df bs outy@ingne-esd i d
of the e-mail, File-Locator is a file |ocator address or pointer that

i ndi cat es \éfter processingibythe ¢-nai clignt avdoterdf Faguré i laad privefodtsararsmissidnound,
and Attribute-List is a list of (Attribute-Nanme, Attribute-Value) pairs.
This structure dliguwastas dpatrates an efanpie ofat asat bterfacoratt step adnbeRigutaBa
fromthe data store for the actual file attachments or references content
and may be peepling dsdrovhetheadoassighn an petgaing @abil &f 4 woikepaye; For exanpl e,
this allows the use of different data store types that are optimal for the
di fferent data tRjgus 4bThustrBtesean eketapls bba eserdptesfase tlselbetngfe of Warkspaseor age
and managenent in a relational database to exploit the highly structured

- data an@ c@spigomeats of data store size for efficient processing, whereas

the data store for files may benefit from storage and managenent in a file
system to al | owFigure Sadntddsarerfiewshantsidessribipg Irespeatively ektzaaion amPeopleqp),
unstructured data. Another benefit may be to avoid storage duplication as
the files rRiscussicaday Fijes §1)oamstiEvants (B contestesisinmgn kymaihat siey 45 yEFigune 3;n
anot her enbodi nent, the Files data store 23 is structured as a series of
(Messagel d, Fi | &igusetbrisiputievahast Jescriihg s rhethoe dartprbcdsairat ramicoming @mail
reference extracted fromthe email instead of using the File-Locator tuple.
Sinilarly, afesiiggeceived by theee-mail gemvei thoddle 2bFighee €-mai |, File is the file
attachnment or reference found in the e-mail, and Attribute-List is a |ist
of (At tlfi but e- Noigure Ketitustiates araexaiplp aif e, anBotatécie-rhail bhe Giasl 1 egcipient
variations to the other context extractions, the update step 72 may

conpri se t hhiahas heenpasdiongd tmenea opheretworksmacks;] es data store 23 for each
file attachment 2s or reference found in the e-mail, with the Message-Id
assi gned as t he Rigurg(é-illeptigtest are exampielof @as anmotatedd-radil ot 2(Cl4s3, 1 sevibiénte
File assigned according to the file attachnment or file reference found in
t he e-nai | Whigh kasdiatibeen assighad toraaly wonfspeoet i on may be added to 27 the
tuple as (Attribute-Name, Attribute-Value) pairs whenever additional
information is dlgure d6likusyietasean example df@ncabtated] e-rrail ofex Dixdse? redigent74
may be added to check if the files obtained at step 71 are deened to be
edi t abl28 f iWhichiRaspenasgigned ta enspet makefwarkspdsesinent s such as Word, Excel , -
Power Poi nt etc) or non-editable file types (e.g. 5 Adobe's Portable
Docurent For mat Figyre faciliuetratey comsteicting mane-mayl fitedng awpipl in Michesofti Guiiaokr ul e
that all e-mail addresses |located in the e-mail's FROM TO and BCC fiel ds
may be graf*eEespaerHiltReag ednailsipat hasseesspeciajhtagged by tesprefproesssing dffant he
other e-nmumil-addresses in the e-mail's CC fields granted only the default
Read- Onl y #¥©8YRg ¢¥ailhese files. Further) to record information regarding
the access-rights, for each file 1o tuple in the Files data store, an

addi tional attrififiire 8haisean Busieationi of qoRetudcting i aree-riaitfilteridd cus i) Mivessolte
added for each e-nmmil-address in the FROM TO and BCC fields, and an

addi t i dhal QUttieek ffileringhe-mails deathaisibegRepeciallyl tpgged bpite praciresessingaof dpe
added for each e-mail-address in the CC field (step 75). 15 2f. Events
Cont ext ExtMCQEINDerMAilgure 5d illustrates the steps of obtaining the Events
contexts according to the present enbodinent. At step 90, the Events
context is obtained by scanning the e-nail body to identify dates or

ti me-based references. A non-exhaustive list of exanples of such 20
references include "15 March", "March 15 2004", "15 of next nonth", "mddle
of next nonth") "next Thursday", "tonorrow' and "in tw days". Relative
time references (e.g. "next Thursday" or "in 2 days") are resolved to a
specific date relative to the date in the e-mail's Date field. If such
references are found at step 91, the extractor 15 updates the Events data
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. 28 Subject is the text in the Subject field of the e-mail, Text-Wndowis a
portion of the email body containing the date reference and Attri bute-List
is alist of (Attribute-Name, Attribute-Value) pairs. 5 Further, the update
step (step 92) may conprise the steps of adding one tuple to the Events
data store (step 93) for each date refengnce found in the e-mail, with the
Message-1d assigned as the unique-id of the e-mail as conputed in step 42
of Figure 3, thdidaed inadognieatt tlustatidg mgnstbod foe hextistimedrecksaimg andacdmieg dat e
reference found in the e-mail, Subject assigned according to the Subject
field of theneanmaiated d-edil-biyitinel beuristic asslulprad fFigure 8y di ng t o a t hree- sent ence
portion of the e-mail body conprising the sentence precedi ng the sentence
cont ai ni ng t he dagute dtikustrafesracnssr intarfadecdieplaging Pebple-BiscussioodrilesEventai ng
the date reference in the e-mail, and the sentence follow ng the sentence
cont ai ni ng cohtextiviews fastthe eondextual maragemeai dof thel Botdspace; anpl et i on of

obt ai ning the various user-defined el enents, the system proceeds to

associ atte each dligurbel elismefiowchart. depiftingpthe, alpodtbos frocontéitial seaichEandt s)
to the respective data stores 21,22,23,24. O course, this association can
al so be peragigatieh offthe wodwsphce Uporereceiving @otsar seaickaretjuest necessarily unti |
after all the elenents are obtained. 20 2g. E-mail Annotation Wth
reference to Figure 3, once the e-mail contexts has been extracted in (i.e.
step 45 is now conpl eted), the system checks at step 46 to see if the user
has assi gnd2ptailed Respeption of the PeaferrethEmbddimenkspace as a Shared nessage. |f
the e-mail has not been assigned to a Shared wor kspace as a Shared nessage,
t he post-processing is 29 conpleted and the e-mail is returned to proxy
server nodul e for transm ssion through the conmmunications network. If,
howeverl0 t He Exemalary Qperatieg: Rneiggimanéd to a Shared wor kspace as a Shared 5
nmessage, then the e-mail is annotated at step 47 to include the necessary
additional information in order to facilitate shared access to the

cont extual workspace by recipients whose operating environnent contains .

t he requi r ddgwpgl iscabliook diagearm diystratingsan atabidedtareFovpnview kf sheser'sfapetating
referred to as Class 1 recipients) as well as recipients whose operating
envi r onnentsystém aegordivattaian preferremb énibediment B doe @rdsenhémeefion.t Thel Systerher r ed
to as Class 2 recipients. In the present enbodi nent, the necessary

i nf or mat i orfomprises pu@tagtragictroail @rmait)adienimspdwe d Of an eensihsevasmodile 11, a
recipients. For Cass 1 recipients, information that is needed to allow

t hese riéci firemservasgeedule hg lieked todherelient and serveemodulehd Orids ah QUG module
post-processing results is included as a first 15 annotation. This first
annot at i on i3ninked és therrroxn sefver meddade and arf IN medulet Hoalng liskethiol the Ipadxyhad
been conputed at step 42, and the |ist of Shared-Wrkspace-and

Shar edMes s &§6/es syadylenbhtThersyatemhbuthpeeomprisee abspntaxt extnaatorats whichseseiveshi s
information, together with the e-mail, allows a Class 1 recipient to

per f or m t hedataEom itee QpTsanst Bt medulag 13J¢iandlata sterdsdor usertdefined atderentssaf t hat
the recipient's |ocal _W)rksRace, 20 Peopl e, Discussions, File and Events
dat a st or esh@pan@ibinglnding Y¥erkepageePaeple kentaxt Rissussiers cortexthEilesesuméaxt vandh
respect to the e-mail and the assigned workspaces. Alternatively, it is
envi sag®d thents Gentexti2; 24n2vs 28t 24 Al thesaudaia stares are thee linkxktagewortispace
instead contain a list of all tuples from Wrkspace, People, D scussions,
Fil e and 23reinentbsangka ayneherrisationgngioeri?ai ns the uni que id of the said
e-mail within the tuple. This information simlarly allows the recipient's
| ocal Workspace) People, Discussions, File and Events data stores to record
the e-mail in the same manner but wi thout the need to 30 performthe
post - pr ocesEengrmadsesies meduler dlidnierfades withca sagesinidagonsrpemioriof 8itofrereiut i on
to be annotated and transmtted. In both exanples above, the first

annot at i on ¥WrSeHE eeMak assagescover thg netwpric1 & rwhigh isl intthe fprorhef the ntetnetin a
standard nul ti part Ml tipurpose Internet Miil Extensions (M ME) nessage, or
al t er natsi vel§ Peaseat embediment. Tdequpxy semen mpdule d2dnterfaeemwith ath sdfxerearsi ons
(S'M ME) nessage, with the first annotation information included as a
nessage pardiegishadules pi dprangtfanstions RE aCpoxetn relpive argaing enailseram the e-

appl i cati on/ xwor kspace-annotation) that will only be understood and
processed Hjaitrligasmedule 10z prosieasrssthe symaitandithenesebds the prpoessed dmall ss 2
reci pients' systens wthout any adverse inpacts to the nornmal processing of
the e-mail. For Class 2 recipients, information that is needed to all ow
such recipients to access the sane shared contextual workspace is included
as a second annotation. This second 15 annotation can be a hyperlink or

Uni form Resource ldentifier (URI) that permts access to the contextual

wor kspace via the relay server of Figure 2 over a communi cations network
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.25 multipart MME format, additional data (in this case, the workspace
nane) can be attached to the e-mail body in the formof an attachnent or
enbedded within the first annotation field. This allows the e-nmail to be
suitably filtered by the recipient according 31 to the workspace nane,
which will be discussed in detail under  {he heading "Collaborative e-nail
filtering". Upon annotating the e-mail) the post-processing process is
conpl et ed anvait $ezvésr raodule 41 &t tenemidsionoveethemebubrk d 8. Phieoprpcessingeof thedul e 12
for transm ssion through the communications network 18. 3. Autonmated
Wor kspace bpilagsotimvaiueghpost-proeessimgs by thg QYT arodulec tiyiting detaitaof whioh Adlluser
(i.e, recipient) of the present systemreceives e-mails as per normal and
t hi s al | owslabheatectlatgni ent to continue the famliar work practice of using
existing e-mail clients and e-mail servers. In Figure 1, the e-mail
received frome-mail server nodule (11 ) is relayed to proxy server nodul e
12 which initiates the pre-processing actions by passing the incom ng
e-mai | fo f{The praxyrsedudr encdddilef 62 alsp seesbhaisrigeondiby Binpailseradn esmail $droaw rodduld
showi ng steps of processing the e-mail before transmtting the e-mail to
t he e-mui | 1¢l(iremttherpefwoek 18), pracessasvtha g-rgilst beforeesengingribe priicesdede-dlds t he
systemfirst checks if the received e-mail is annotated. This can be
per f or med by eghait kliery méduléel O foc oririegaleanthiviewing by riioe tusparThelVeviaibclieBt M VE
nmessage, and if so, 20 whether it contains the proprietary MMe or S/IMME
cont ent sulmadyeet Gxwhichs cam bexeptenvestioriah eshapclight itterfacguingeracts Idirecthewith mai |
is annotated, the systemextracts the annotation at step 101 which all ows
t he reci pi émt useragsvelinag interfaced mithitise praxy seovet eodsleof2 ta serdicaral receives- wi t h
the sender's data stores in ternms of the incomng e-mail and the designated
shar ed 100or kagila©ashehath ohtheeugslralmetN adliieetd, alsh pedormst @reippocasaingiandhe@e t he
uni que nessage id of the incomng e-nmail, and the |ist of
Shar ed- Wor kagilaceceived fRiva tiede-Mississegeer assiuim e ibe detaB of Which hdltbé erplainedie by
the sender of the e-mail. At step 102, the recipient's system updates the
reci pi ent' daterocal Workspace data store with this information and the
context of the received e-mail is then obtained at step 103 using the sane
process as step 45 of Figure 3, with updates to the recipient's People)
Di scussion, Files and Events data 5 stores. In this way, both the sender
and reci pi &iontext @xtracten 9 ebtainseuser-spreifiedetemants Fomrihead-majls procesegd b4,
the system prepares the incomng e-nmail for display to the user via the
e-mai | 161 i ¢ QbUang, INdymedutes/ i 1314 iier assigning itondiffereot stares 20(21622,23,24
incomng email, and instead appending a Context-bar directly to the end of
the e-mai | Whetdas WioeksOaer erginbdl6 provides ein ioferfasetio aperisotosfatittate accessttbi n
the e-mai|l body that provides the 1o recipient with access to the
cont ext ual weokspapaciata and aaptaxspHue workspgesrenginactt alse. intindéeha gordedusl
enbodi ment, the IN nodule 14 of the system conputes the Uniform Resource
| dent i fi er sea)RhBIgasiHR foeaRTnoPuUt dpermsesnth feayester at ed webpages to display the
15 list of workspaces of the e-mail and all ow contextual nanagenent of
t hese workspaces. The Context-bar is then sinply a list of hyperlinks
(textual hyperlinks, inmage buttons, or any |linkable action item to the
URl s c@fput’dg.syrrhygnisatien pngine t17anestorms pexiadip|data syndheortzative tetween data
conprising a hyperlink pointing to a webpage show ng the e-mail's
wor kspaces Stapb Rf arlaeal disengyste@ andregnoteidata stecesComtaarthebaiser systerpriia 2o
processing process is conpleted and the annotated e-mail is returned to
proxy servéPMRBHNgationnetwerkdi&pl ay via the client nodule to the user. On
the other hand, if at step 100 the system determ nes that the e-mail has
not been annotated, a Heuristic nodule is called to apply a set of
heuristic rules to automatically 25 determne at step 105 if the
non- annot at'é@ wefesied embrdimest D{thebwea@ﬁiigvaaﬁon @lseplayises dor aFietayr sergers hows
the action steps of the heuristic nodule to process the non-annot ated
e-mai | .25 doraied semptelyl drom meynushrl o fungtios asy ac rdayistationf taarfgciiitate data
system defined heuristic rules exist

synchronisation between a plurality of user systems that is not connected via a

common communications network at all times.




. that., has not been processed for this incomng e-mail. If there is, an
unprocessed heuristic rule is selected for application. Systemdefined
heuristic rules are preferably 5 of the format "IF (TEST) THEN (ACTION) ",
where TEST represents truth conditions (i.e. true or false) to be checked,
and where ACTI ON represents conputationg;to be taken to conpute a set of
wor kspaces to assign the incomng e-mail to. An illustration of a possible
system defined heuristic rule is given here: 10 Exanpl e system defi ned
heuristic rule 1: IF (e-mail SUBJECT has format "RE: " or "FWD:" foll owed by
Text) AND Figurd @asta blnek tiagham diusgating an Brehitetareooserdedy sof the relayviseser's
"Subject" field matches Text) 15 THEN (collect the set of unique-ids from
"Message- | dystémeTl bs systeml donmpuiseea systed maoageEnoard ntbrlute 3@, mystewhdata stded) ect
field matches Text), (collect the set of workspace-nanmes from
"Wor kspace fdiaherkspaces dBeadle abhtextu Pisegssion dentéod plites abdatext, Hvents comtesd and
"Message-1d" field matches an 20 id in the set of unique-ids collected),
(assi gnse- iiektotyo 31,h82,583, ¥, 380r36s Fadbem dne systein| iacludel a systane wdnlesspaB&ST of
this heuristic checks if the incomng e-nmail has previously is areply or a
f or war di ng eofinedd7 amd systemi symchioatsatiad eagine 38ywhieke intasacegntedthe mtiosreuser nor e
25 wor kspaces, and the ACTION conmputes all the workspaces that those
earl i er e- spstemslaalspgehronisesadeda aksegvia atcomnmunicativng netwoek 18.t o t hese
wor kspaces. 34 Anot her exanple of a possible systemdefined heuristic
rule is given here: Exanple systemdefined heuristic rule 2: IF (collect
the set of unique-ids fromthe "Message-1d" fields of all tuples in s
Peopl e dat &hstfonaionk ot eatk-medule Adtinewde Hesdribedetycinding ekemplesenflHosv BROM
field) AND (collect the set of workspace-nanes from "Wrkspace-Name" fields
of all 1uplogtgoing &émadilsaredt endateming oe-eailitofrem' Mes sageuhitatibnse hetworkati8hies an
idin the set of unique-ids collected) AND

processed.

2. Automated Workspace Update through Post-Processing of an Outgoing e-mail

15  After a user (i.e. the sender in this case) has composed an e-mail to be transmitted to a
recipient, the e-mail client module 10 of Figure 1 sends the composed e-mail to the
proxy server module 12 which initiates the post-processing actions by passing the

outgoing e-mail to OUT module 13 for processing.

20 Figure 3 shows the processing steps of the OUT module 13 upon receiving the e-mail
from the proxy server module 12. The sender is first prompted at step 40 whether the
e-mail is to be assigned to any workspace. An example of a user prompt is depicted in
Figure 4a and which is adapted to require only a one-click reply. If the user responds to
user prompt by clicking “No” which indicates that the e-mail should not receive any

25 special handling (i.e. no assignment to workspace is needed), then no further post-
processing is necessary and the e-mail is returned to the proxy server module 12 for

onward transmission to the recipient through the communications network 18.




«i0o (check that only one uni que workspace-nane exists in the set collected).
THEN (assign e-mail to the workspace-nane col |l ected). 15 where the TEST of
this heuristic checks if the incomng e-mail is fromone enmail address
whose emails both sent-to and received-from has al ways been assigned to

j ust one workspace, and the ACTI ON assiqgs the incomng e-mail to that sane
wor kspace. 20 Referring again at Figure 9, if the heuristic nodule finds an
unprocessed systendefined heuristic rule at step 110, the nodul e checks its
TEST at step 111. If the TEST returns true, the rule is applied to the
e-mai| at SDrephel btheardnd, iirthquser despendo i thee drangat yhelickimgotiesty the MAUT at
step 116. Next, the received e-nmail is annotated at step 117, mrroring the
post - pr ocesvodule 38 gprerdRsaartther user piogwt o dlleanthet user keassign the emaidésanng 25
ends. 4 35 However, if the TEST returns false at step 111, the nodul e

returns to exdstipg Whtkspacé iontb & mewheereatedwarkspmee dFigyist 4ositeid aedxdvapleiaft i c
rule. When all systemdefined heuristic rules have been processed, the

syst em bBegithis fartbers prom pd rwiicto céspiayk oworlispace deimen bstinge wofi estistingr sHaeed ahd one
enbodi nent, user-defined heuristic rules are structured simlarly to the
syst em def i privdteheark$psices faridasyg selactibnaee wefl at ineeahe forespetifying i&® $harétiahd
(ACTION)". The difference is that users can defined dynam c and highly
per sonal i zeutivaiel vearkspmcesiitd beé besign fortte cuerdle-rogier at i ng envi ronnent s.
II'lustrations of possible user-defined heuristic rules are given here: to
Exanpl e user-defined heuristic rule 1: IF (e-mai| FROM nat ches
"ceo@vyconpany.conf') OR (e-mail FROM nat ches "vp*@vyconpany. conf') THEN 15
(assi gn e- iBtidred wotkspaces arepacrspRESEELIsibléebgrapsalectse ralgf ohiadividealsiart i ¢
rule 2: IF (e-mail SUBJECT nmat ches "Xanadu") 20 THEN (assign e-mail to the
wor kspae "dRrigipsnts Xadaidalljle (Bxanminebarsefr dataf stoed foewstoririg contehie sGeh a6 25
(e-mail FROM mat ches "j ohn@onpanyA com') OR (e-nmail FROM nat ches
"eri c@onpalogBmeotsit) berRhaesdrdistussikOMhreats e cordacdnd@ onipationCmemidey list and
information for team management and events for time-based coordination, and (ii) tools
to support collaboration activities such as tools for searching, adding/deleting team
members, or day/week/month calendar viewing of events. In addition or alternatively,

15 the user may assign the e-mail to one or more existing Shared workspaces, by
checking on checkboxes corresponding to the names of the Shared workspace names
that the user wants to assign to. Also, the user may assign the e-mail to a new Shared
workspace by creating a new Shared workspace name. In addition, the user may
specify whether the e-mail within the Shared workspace is a shared or a private

20 message. A shared Message within a Shared workspace is shared with all members
within the Shared workspace. A Private message within a Shared workspace can only
be viewed and accessed by the user and no others. This feature allows the sender to
keep confidential information, such as tender price of a project, within the same project
workspace but deny the information to be shared by other members (i.e. recipients of

25 the e-mail). In this way, information relating to a specific project can be managed better

since sensitive information belonging to a project does not need to be separately



.36 THEN (assign e-mail to the workspace "Soccer Teani). It should be clear
fromthe above that users can have nuch flexibility in defining 5 heuristic
rules that are specific and peculiar to their situations. If at step 113,
the nodul e finds an unprocessed user-defined heuristic rule, the nodule
checks its TEST at step 114. If the TESI;returns true, the rule is applied
to the e-mail at step 115 and a unique id is conputed for the incom ng
e-mai | at stored,lthGs alewing & hwed ¢o icoosniitatg alk skaradtaaideprivatie stmpilsl hat are
However, if the TEST returns false at step 114, processing returns to step
113 to fi ngrdjbe-related intopmecsirgsiecordgduad wotdledpaned heuri stic rule. Wen all
user-defined heuristic rules have been processed, and no systendefined nor
user-defined rul es have been found to be applicable to this incomng email,
the heuristic processing ends w thout annotating the incomng e-mail, and

t he 15 pro®eivsteewodrkspacast arersifacede woekspacdsi that ares restnted ¢o jigsit eneomember. he
heuristic processing at step 105, the system checks at step 106 to

det er mi se iThet iseremanidssigavthebeenmiltnonat @dmase @xiséisgl privafe ayopispaces bhe
heuristic rules. If the e-nmail has been annotated, the process continues 20
to step 1l0theckihgronc ebatdkbgxesorbirespemding the pemebeof #izo\peivater workspadesp 1404
until the e mail is returned to the proxy server nodule. If at step 106,

t he syst emadditien mernekerhatvelyt Hbe eusenidani assign Ilthe reemaihrtoos dirend riele private
e-mail is annotated with a reduced Contextbar at step 107 which is sinply a
hyper | i nk cwnkspane iy aeatidgla hew pavate bpageachsamel | ows wor kspace assi gnnent,
an exanple of which is illustrated in Figure 7b. This allows the 25
recipient to include and contextually manage e-mails that are sent by C ass
2 individual s. Upon annotating the e-mail with the Context-bar, the

pr e- pr ddesdi wilj be 3Fprpciatedsthat, witholingl desetdbeatheémbbdiment cissigachept nhietmails to
returned to proxy server nodule for display to the user. 4. Coll aborative
E-mai | Fi | tvarkspgcss nalmoepbiranaparend wad ey oserf campubet his g@xisting spaaiesysteroagh t he
post - processi ng of outgoing e-mails and pre-processing of incomng e-nmails

i s that theeenoendls Thesithaaset canaohtpeche familiac sldrialpoadiite \of lugingi éxistingd as
a by-product. to During the pre-processing (i.e. step 104 of Figure 6),

i ncom ng e-fawurite el diants andesrnail rapplicatidn sarvermbit atilthée sa®eljree usé hisl e
specially tagged, in addition to having the annotation replaced by the

Cont ext - barmaifstas & cajigbergticntost aswill te flithertdescripddifelgener at i ng i denti f yi ng
tags for the e-mail based on the workspaces assigned to the email, for
exanpl €6 by concatenati ng the Wrkspace- Nanes of each workspace 1s assi gned
to the e-mail since the workspace nane is also transmtted together with
the e-mai | 280CohputirgUpiqeatD ferdherphail ned earlier. The tagging is required
to separate the identifier fromthe true "subject"” heading, and in this
enbodi ment, the tags "[*[" and "]*]* are used. 20 The next step of the
pre-processing is to replace the Subject field of the e-mail with a new
Subj ect fi éNth ceferansediof Figet Be afiei glorksba®ulapsighmsutr isngefahiedywdik Isysteme
concatenation of "(*[", the tag generated in the first step, and "]*]". The
resul ti ng ecomputes ai tuniquecidepiificativon gode deretiteSerbjadlcat stad 4% et ovélll be used
Context-bar, is then passed on to the Proxy for display to the user in the
e-mai | 291 i dhtoughautthrdystere as-anddentifier (iIRfer thiste-mailt he e-mai | client nodul e
10, the e-mail client can be instructed to |ook for such specially tagged
e-mails and filter themoff the main |Inbox 38 into folders for each

wor kspace. I n one enbodi nent of the invention, e-mail filtering rules can
be readi |y ladeedresenheeedimentrdhis upique rdentifisris frompukddcusisg koo algodthms

such as MD5 (message digest) that takes as input a message string derived from the

e-mail's content and produces as output a unique 128-bit message digest or an
25  electronic “fingerprint” of the e-mail. In the present embodiment, the message string is

derived from the e-mail by concatenating the various fields in the e-mail in this order:

“‘FROM:", e-mail address of the sender of the e-mail,




M crosoft Qutl ook Express, Lotus Notes and Eudora, to automatically filter
of f such specially tagged e-nmails into a separate folder. Figures 8a and 8b
illustrate the adding 5 of such e-mail filtering rules using features

al ready provided for in Mcrosoft's Qutl ook Express and Qutl ook
respectively. Such filtering rule first ,ghecks for the special tags in the
Subject field (in this exanple, the tag Is Xanadu as suitably concatenated
as descri bed abdVe)’, éach eawil addwess lirctheieamaits iTO fle)d, dmdrdenokthdietigtinged, t he
rule acts to copy or nove the specially tagged e-nails to a folder |abelled
wi t h wor kspace re€Re’, €abh Asmail ragigtdsk)indhé eemaiils IGC tfielat, ithawme iberderasfsthgined t o
wor kspaces can be automatically filtered off the main Inbox into folders
accordi ng tlistindye wor kspace it has been assigned to. Thus, it will be
appreciated that the recipient's tag is derived fromthe workspace nane 15
and provi des a UBCQUe ebelxe-pait tedress o thead-mbil's tBEC fligldy ifl ey, taordpr oktheirt
such emails for further processing (for exanple, directing to a pre-defined
f ol der) .5 THetingag can al so be used truncate a very | ong workspace nane to
avoi d the very annoying side effect of a tag always obscuring the actual
Subj ect when vi éWédE:"nthetdateofthe eghaient s. 20 5. Cont ext ual Wor kspace
Managenent As expl ai ned above, a Class 1 user can receive and read

annot at ed and r ¢§UBIECT "nthiel subjest et ofiioe embail, ilbywout any additional steps
required for setup or registration into workspaces) with the only

di fference is th8desslapedd:hdine messdde IDof/thece-amailpt at ed with the 25
Context-bar (as shown in Figures 7a and 7b). The function and pl acenent of
t he Cont ext - bar ‘85 thehentire bpgy text ofitbe eanal, danyt aki ng addi ti onal actions
only upon the normal work-practices of browsing and reading the e-mail.

39 An iMWportant ‘Gt nefmes lof sttachveant files, ifanyi.t s ability to work for both
Class 1 and Class 2 recipients. Even Class 2 recipients, whose operating
envi ronnment does not have the required application nodules can still gain
partial shared access to contextual 5 workspace. Figure 7c shows an

i |l ustrati dhslkduldbe apparent tast ethemsshenesaf Compstirky) arcniglietd feorthe elrasil areen
assigned to one or nore workspaces by the sender and whose Cont ext - bar
conpri ses opmssigper|ink for accessing the assigned workspace. The
hyperlink's actual URI is different since access to the workspace for C ass
2 recipients are provided over a renote relay server, whereas Cass 1

reci pients may access their 10 workspace from |l ocal servers. Regardl ess of
whet her1si t 2bs Updatesaf ddorkepaneb gataystaieass 1 reci pients or renotely by dass 2
reci pients, the sane workspace information is provided that supports
contextual access to all collaboration activities. Such activities include
data stores and tools for 15 communi cation, information-sharing, nenber
managenment Bredsysteamthencpdatsisiibe Wankspaicegidata 50ors toreflecithe aasiphmentfof teee-us er
interface for the contextual workspace nanmed "Xanadu" organi sed as a

f our - vi ew winattanthehwarksrposs ral Istenéd us Ithe presePeembediment dos ¥V arkspaces ldata and
Events data groups related to the workspace and with each user-defined

el ement ( ob3terierdsis siuttuead asya seriescefr{Y\orkspage-Naoteo Warkypaae Slype aMessagetit, 20
respective data groups. The People viewis a list of all menbers of the

wor kspa¥e odesgaged Ype aindaAtibutealist) uples i whera Y¥orgspace-Ndme iswheksaae ef tHen one
enbodi nent, nenbers are listed by e-mail address, contact attri butes.

Cont act at t worsepase, Workspacariype istriivatet ppéshamd! asbeplaindtce@fendtdssage-id
exanpl es i ncl ude nane, conpany, phone, fax, instant nessaging id, other

emai | al i asiéghe Hoidue ¥sof thermeasage, MassagefTypp dsiywivated or F'shamextit hed Attribute-
enbodi nent, the People view nmay additionally include contextual People

at tri but es. Lislopadigt efittribuigpName and Attribute-Value pairs.

25 The update step 43 may also comprise the step of adding one tuple for each
workspace specified by the user, with Workspace-Name and Workspace-Type

assigned according to each workspace's name and type, the Message-Id assigned as



.40 attributes represent a significant aspect of this invention, and are
dynam cal |l y conputed data about the nenber, and may refl ect actual

aggregat ed or contextual collaborative behaviour by the nenber in this

wor kspace. An exanple of a contextual People attribute is "strength of

di scussion contribution" to neasure degrge of the 5 menber's contribution
to discussions in this workspace, and can be a nunber between 0.0 and 1.0
conput ed f rtbenvalne goaiputedbin step (stepbt?) anid Mesmagk-Type assigned accordingeo the

wor kspace initiated or replied-to by the nmenber, to the total nunber of
e-mai | di scossage sypenspduifieadovk theacser. Tioe Aysiérhehere peonekds ¢td eatrachihe otheal
People attribute is "awareness of files updates” which is a neasure of how
up- t o- speedspeds obcdrdextifromnihele-mbigaf steed5i n t he wor kspace and their
revisions. This attribute can be a nunber between 0.0 and 1.0 conputed from
the ratio of nunber of the nost recent (latest version) files that had been
accessed for reading or nodifications by the nenber, to the total nunber of
files accedsguessato Stherelfiownbatie depintinghgrovessklopader. idandifyingand ebtamicythe e of
a contextual People attribute is "frequency of events next week" to neasure
how nany ewsat-defined alembats ficgn thevemeddvhich fsqrerfolraed py dime nontextrdxtrastek 15n t he
wor kspace. This neasure can be a nunber greater than or equal to O conputed
fromthe nuwfffiguref. events the nenber is associated with in the next seven
days. Any of the contact or contextual People 20 attributes can be

di spl ayed as optional colums in the People view for user perusal. In
addition or alternatively, these attributes can be used for conputational
pur poses elZceRpeple GontexhBxisgatioam e.g. use in the heuristic rules
conputations in Figure 6, step 105. 25 The contextual People attributes may
be furtWer personalized, that is, the contextual People attribute is
conputed relative only to the recipient and does not apply to other users
in the wor KSguree. Sanillestrates eolséinimgpéves oPadples exbntaxihit asaondihg Peoghe presentbut e
41 relative to the recipient is "degree of collaboration” to neasure how

cl osel y a wenebodirment, ThéBegpladentextadraction sthrs by ebtaipecider-cpédifedelementse
reci pient of an e-mail. Such an attribute can be a nunber between 0.0 and
1.0 conput e dlr emmail addressesf fror ethe oFPnandéut € randér sBGE sfialds kentigetivelyethaeen
the user (being the sender) and the 5 recipient, to the recipient's total
nunber of dJeengniscutREMT rasswelrssthe TR fialdr{i.¢.Isendensbemaifaddess)at stext 5@n
nmessages between a specified user, for exanple user "A', and a recipient,
for exalfpl elhgsextraclr 15tthen sipdatesntiies Bechlé idatd $tgret 2k tommchehthese addiensesli)
perforns a search in the People data store 21 to identify a first set of
tupl es wit rasgeciation witk thevietmaitidt step Fhdndhe edesentiemboticnenit- timai Peaptizidatas”
field and al so naned in 1o the "FROM' field (since user Ais the sender).
The wor ks patieregdigs isérugtgrachasharseries ef/ddesshge-ith Rodey E-madiddféssr AttfibuiedLishi s
first set of tuples é‘zhese nmessage identifiers being associated with all
the mail mdyplagesharpadessage-ldbisdhe sipiquetid of thie enmalhi Role lie one ok FTRQM),.“TOS, To
identify all these nmail nessages, the workspace engine 16 then perforns
anot her seaféh 9n'BE. Bempil-Addeass istar e-mail addredsnand witdbsteddsids setistodf -
tupl es which contains the retrieved nessage identifiers (since tuples

bel ongi Wy t(@titibidedName, MdkibuigeValie) pairave the sane identifier). Thus, the
second set of tuples will be associated with those mail nessages that have
been sent by user A To obtain the nunber of mail exchanges 20 between
users A and B, The workspace engine 16 then perforns a search within the
second set IBfa \apliers itis envisagaditpatthe spdatastapss Wanapriskathe steps oRadsling or |
address naned in the "TO'" e-nmail address. The nunber of unique nessage | Ds
wi t hi n t hi stupleite thesReopls datasters (stepS8stonthe edeh eamatbaddress fisted imths FRRM, f r om
"A" to B". Asimlar process is used to obtain the nunber of mail nessages
from"B" tol©AC aﬁﬁ@%ﬁﬁ?‘d& withetbe Massage:Idasstgmed asshe heiqueritcofdhe e-rodil ashe
ratio. To determ ne the denom nator, the sanme is perfornmed for the user B's
e-mai | ddrecsrputed i ster€step da), )the Roledassigried dccomsting toewlesradhé etriail addtess
associated with that address before identifying user B s total nunber of
communi cat i Peatss vathesFRANbtTHar CexernBCe off tha eyaaiotiwl Eseail-Addresx assigndeopl e
attribute relative to the recipient s is "degree of foll owup" to neasure
how wel | a #AsAiskng todbe pav@ibadisess o t he reci pient's comunications, and in
one enbodi nent may be a nunber between 0.0 and 1.0 conputed fromthe
averaging of two ratios. The first ratio is the ratio of the nunber of
communi cati on nessages sent fromthe recipient to the user to which the
user has replied to, over the total nunber of communi cation nessages sent
fromthe to recipient to the same user. The second is the ratio of the
nunber of files sent fromthe recipient to the user that the user has
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. The Discussion viewis a list of all comunications nessages assigned to
the workspace) integrating both e-mail and instant nessages organi sed by

threads, i.e. nmessages are grouped by Subject together with replied and
forwarded nessages. The view may integrate a variety of nmessage types, such
as e-mail and instant nmessaging, 20 and,gonbines all incom ng and outgoi ng

nmessages in a single view, unlike nost e-nmail clients that offer mainly

| nbox and Qut box views separately. The threaded di scussions are listed by
message attri butes and contextual Discussion attributes. Message attributes
may be theFkRidy] adcardi6g, to xbEhelr i valridtiorp faddiiienaloinformatiert iney be ssldee to the
Contextual Discussion attributes are dynam cally conputed data about the
thread. Antpie asaffiributeeNarde bAtttiuteiVghle) gieirs dvbeneyer additinhalsinfamatien i$ s
currently online. 43 The Files viewis a list of all files assigned to

t he wor kspavailablei §bedn lexarmhplee maste4ili dlientst(suéhbas bicrasaft Outieaky andle-mrail e
attributes. File attributes may include file type, version nunber, file

si ze, dat eseiversr(eath amMicesdfidExchhnga) indorparatesParbanah rderssatidn tManaget @ldhd
time of access etc. Contextual File attributes are dynam cally conputed
dat a about fungtiorfalities, éhdasftenralgo meffors te-mai-addressytp-rayne edsautionoagainst ibe

col | aborative behaviour by the user in this workspace. An exanple is

hi ghl i ght i sgmgiintemat ¢rantadiadatabage draenparptertirdctories. lror peampple, thisatouid resall been
sent to. The Events viewis a list of all events assigned to the workspace,
| i sted by Daar e-resibatdréss atth abynhadHgecbnymmyeotubéingvestdivestt inta Hlothe Doevent
attributes may include event title, event initiator, event participants,
event descjghn@bigampangZenmexinuhe ekweiht Faxtthisi éxatmpde, dhe atlyibatedpaixl (‘Naroehput ed
data about the event, and may refl ect actual aggregated or contextual

col | abapat i‘mmimeé)/mawbelayldemm the §on@bigchmpany.@padeple.An exanpl e woul d be
hi ghl i ghting events for which at | east one invited recipient who has not
yet to open 15 the e-nmil to which the event relates. The system al so
supports a singl e-search-propagate-to-all-views contextual search and

navi gat i on A foghenrtdstis sonduttesktoudieckifthe Bumailds aip dndoming eanabibht alsewardies g.
contextual People attributes in the People view). Contextual search and
navi gat i on asignataai($tes 635 Axigriaturelie anerrkaipreatigueits plagiicegf ardirgeemails witki ng
the four views together during user browsing and search activities. Wen
one or nor @ fewrtibes of taxt prwlding the)seodensecantant dnfagnatioar fla sigsaluness ifoundh i
Peopl e view, the Di scussion view w || correspondi ngly highlight those
nmessagd$ f dr extrdactdd arktheaatttibuterbame-value painv(@bigeatuees, sigmatersd inaddestiophent s.
Simlarly, the Files view w || correspondingly highlight those files for
whi ch t he d$eilelf®%RHeensil addresainiioe Beople detassivriedstep 5&hd t he Events view
~w Il correspondingly highlight those events for which the said nenbers are
initiators or participants. 44 Li kewi se, when one or nore nmessages are
sel ected, or returned as search results in the D scussion view, the People
view wi | | @dr Pisspssieti @ghtextiogiactierht t hose nenbers who are invol ved as
senders or recipients in the said nessages, the Files view w ||
correspondi ngly highlight those files which are attachnents or references
in the said 5 nessages, and the Events view will correspondi ngly highlight
t hose edentfiguwidi Bh ilbustrgtesathed Disaussidmt eontaxt esxdnaction ipnogese which begissadys.

Li kew se, when one or nore files are selected, or returned as search

resul ts i nabkaining thesuseirspecifidgrbelbnenissy ithmmainemesdage body (ies sontgnt) gif the e-

hi ghl i ght those nessages for which the 1o said files are involved as

at t achment S’nailr atrsiep 68nAdast ia there padermegeat stew 6Pdo sletermirenif histéry had been
correspondi ngly highlight those menbers who are authors or co-authors of

t he said fiin@ydedaindthene-nmilebedy. \A Enistalny”| is coessagp aardpartjplys bf gressgrs fromse
events for which the said files are attached or referenced. 15 Likew se,
when one orprenious eveailssthat is iseluded édtheobodyeofuthreptesent sseanaithThiedsiicosimian t he
Events view, the Discussion view w || correspondingly highlight those
messaged f mrenwieplyingt theor Samarding etmaits: dMamyte-meatl elierds eravidedrious dorerattinges i n
t he nessages, the People view wi |l correspondingly highlight those nenbers
who are i niaptiansfos historpasuchcsprretpendingtaaeh dine df priammessagedvithha “Fi sty o ew
w Il correspondingly highlight those 20 files which are attached to or

r ef er enced @igbtimdentation anddhus it iFipgasibled iddntifysthe prekenaé lof histerg by chedking

wor kspace search is perforned using a navigation algorithmof the present
enbodi ment. 25 G ven the workspace nane) at step 141, the process begins
with querying the Workspace data store ("WDB") to obtain the list of the
uni que ids of all nessages ("MD-list") assigned to the workspace. This
MD-list is then used to query: 45 a) the People data store ("PDB") to
obt ain the Ilst of menber's tuples associ at ed W|th the nmessages

T U T .



. b) the D scussion data store ("DDB") to obtain the list of discussion

tupl es associated with the nessages ("Discussion-list"), 5 c¢c) the Files
data store ("FDB') to obtain the list of file tuples associated with the
nmessages ("Files-list"), and d) the Event data store ("EDB") to obtain the
list of event's tuples associated with the nessages ("Event-list") (step
142). to The query results are input into the workspace's user-interaction
engi ne for themdssdge famdbttings i sagh histdrh existsetheata seteqd B48is palforneadoat steper
search or selection request is detected at step 144, the search query is
first forméRad edecktif thedystds alseadyagtored irt the iDiscuskion data)§tone22, Hdhe bistosy | i st
fromone of People, Discussion, File or Event views, "op" is one of AND or
OR, and " Cig aeady' pfeseht)ehers ¢re ijstary fis eedmoved &pmatheThadys befood thes eervaifsit ed
15 and the resulting tuple-list designated "newX' as shown at step 146.
Step 147 alDisnussibheontertris updatped aitd thei Discussion datacdiories? 2aat stapgfde -Thisdsvdone y
search or a propagate-to-all-views contextual search. If only a

si ngl e- ¥i ews andiy deglatibn omesxpge dodids in theDismuisyion Hetavatere A2ei ng searched i s
updated using the search results tuple 20 Iist newX for generating display
results at step 148. If, however, a propagate-to-all views contextual
search is requested, then an internediate step is required to conpute the
new nessagdtisiept 64, Mhdextractori 1S alpal apdalesmhetDisdussiooldatecston2d o telserdthe gue i ds
from"Message-1d" field of all the tuples in newX (step 149). Processing

t hen r et ur msaitexchamge 4312 commueicatien adimty, updated M D-1ist is then used to
re-query all the four data stores 25 to re-generate the new nenbers,

di scussion, files and events tuples for a display update in step 143. The
process continues until the user stops searching and navigating, and exits
fromthe systnpresediterdbodiment, Bya Discossigratatarstdfeeoiseatauctuned es\a seviessfit s of
a plurality of users can be interconnected with one 5 another via a network
of relay sdMeesagepldr Stibjagt, Oate, rBnuysiocatof, Atgibute-1235t) tupdes, ederd dessage-kids
remotely fromany user. The relay servers provides a relay station to
facilitate thatuaigsgrid lof dimé eemaib rBubiohisethet BEBYIEGT dield: ¢f the erswils Datgpisrthei ng
environnents that may not be connected via a conmon comruni cati ons network
at all ti nBATEfeld of theotrmaili Bedyi-loorate is e dile Ineatopaddressi araidintetbibatindicateser s
wi th shared workspaces to |0 ensure an accurate mrror state of the data
st ores rel athere the achmal shaaikdodyrdonpet emn Whifdund; leadaMirirube-bigt immaligtrafnt  of
post - processi ng and pre-processing will keep data stores synchroni sed

bet weenlss er(ddrilsutedidines cAtpribate-¥aloé) phies. nenisagtdcterenalidvws, sepdnatiorehtier dataf t he
wor kspace not on the e-mail's TO FROM CC or BCC list will need data
synchr oni satdreriot the ogtext Hatarfedmathesdata etose fot Shebactaalss mali body zaoteohthatisur s
bet ween the synchroni sation engines 17 (Figure 1 ) of each user's operating
envi r onnentpsefeued for reasnnsof opgrational effinienky. Bordexaples jhis eltoves/usshofadifferanti on
engine 38 (Figure 2) of the relay servers. Synchronisation can occur at
speci fi c ewiata stqre typeswihahareheptimen fbotie difierent Hatastypesrijhe Biscussijor datay
schedul e 20 intervals or on user-demand. Prior art exists for the data
synchr oni sastprermayualbo henefthomstarfge land manageme®yinaTelational Wetabgyatorexplaipen
source increnmental synchronisation tool. Preferably, all the

synchr oifi sdahe dighyrgfrusiigredliata andhcempaabiesisiof detangtbreosizes &t effiaiant precessingor
each data synchroni sation, the synchronisation engine 17 (Figure 1 ) at the
user's operwhérags thewdatd aieenior senaikbedygypay bensfit fami storage qoe snanagemint ipyast em
25 synchroni sati on engine 38 (Figure 2) which conprises tine of |ast

synchr oni sdilé shisteretet allowd efficient stosdgenand spaipstatibeiaf dargh drasly. of Tunstregtsitasin
synchroni sati on engi ne checks the system data stores to check if changes
had occurr edhté.oAncther pasgitle berefitvis Ke Evoids storagee duplicatiers tassthecenmaii bady on.
If there are no changes, a "No Synchronisati on Needed" nessage is sent and
t he processcanterd. may areads be stored| fos prasessing byeanathercsystdms,| such as e-mail
synchroni sation are extracted fromthe system stores, conpressed and
encoded2andarsbkiMes baekperate: intormation systégmsshr oni sati on engi ne. Upon 5 recei pt,
t he user's synchronisation engi ne acknowl edges, deconpresses and decodes

t he changed data and performed data synchronisation with the |ocal data
stores. Conflicts that are detected (e.g. a file that has both been
nodified renotely and locally at the sane tine) are recorded for user
notification and manual resolution. 1o The user's synchronisation engi ne
then extracts the changes of the local data store with those received from
the system synchroni sation engine, and perforns a sim/lar extraction,
conpression and encoding for transm ssion to the system synchroni sation
engi ne. The system synchr oni sation engi ne acknow edges recei pt of the data
and synchr oni ses the user's change data |nto the system dat a stor es. O her

o, e o L T N 1 S ' o T 1 T g e



. The relay servers in Figure 2 also exists to provide a renote workspace
engine to 20 provide Class 2 users (users whose operating environnent does

not include the required nodules of Figure 1 ) to still gain access to the
cont extual workspace access and nanagenent. When a Cl ass 1 user sends a
Class 2 user a managed e-mail, Class 1 yger's operating 25 environnent wl|

annotate the e-mail with a URI pointing at a dynam cally generated webpage
| ocat ed on In lapother @yntodiment, éFiaughend®, prefeepd4iB) to Stheture htee Qisasssdnudeats
receives the annotated e-mail fromthe Cass 1 user, and clicks on the
annot at ed SRire 2248 4 semies of (MesShags-4d, Subjeet, Date, dHodg cAttribute Liat) waile agichiest ed
at the renote relay server via a comuni cations network 39 (see Figure 2)

t hr ough t hdo sipetharBady kunte nstesdgifitbe BodyEiogatoetudle. Bimiddrlyadlezsages-Id iBetheyst em
data stores 31; 32, 33, 34, 35 in the relay server. As the system data
stores 31, uBuedd of 8w e-gwiloBubjbet is theaPUBJIECE field ofl thbe-mgihddatens thedDATRM t h
the local data stores 20, 21, 22, 23, 24 froma Cass 1 user through the
user's $yndialdoofi that¢-oileBginds the émajlubady]l and Athibu@-kissis2a visebf Yhttributee abl e
to view the same workspace display as that fromthe C ass 1 user.
Subsequent Neome, &tribate-\Gidva)pairand navi gation by the d ass 2 user can
continue through the system workspace engine 37 of the relay server via
comuni cations network 39. 10 Thus, the described enbodi nent proposes a

met hod and systemthat identifies, obtains and rmanage rel ati onshi ps between
the main elAsreevariation, it isenvisagepbthabthesupchteastep 64 phay, catpsisetsé step,of abitiag and
events, and to provide processing to exploit this relations to facilitate
subsequent onsduplade SwsDiscusaiorkdatastore ristep i) fareach re-maiyhwilld tregiieseaieiian,
contextual search and navigation for inter both intra- and inter- views. It
al so allPowessigpedgalthe wnisfuedd fof dhe etmail aaicomputedoia stesi(stepdi2) othehButseote

wor kspace as long as the e-mails belong to the same project (as can be
defined by %SIQQ@?% treutexhet thevBUBUEQT fieldmf dite eendil, Dade assignddhas fireoPATEd

met hod al so address e-nmmil spam 20 problemthrough a collaborative effort
in user asdipligratéha emsil, srd theBody-assighed accoming Sppassiblyt pratessed @amailibedys t 0
share effort to provide high-quality manual filtering while sharing the
wor kl oad anbng wor kspace group nenbers and wi t hout requiring any one user
to bear the filter effort for every e-nmail assigned to the workspace. 2s
The descri BedFienBouextdntrasharul d not be construed as linitative. For

exanpl e, the user-defined elenents (i.e. the actual data) associated with
the redpective data stores 20, 21,22, 23,24 may not necessarily be stored
locally in the sender or recipient's 49 computer system The el enments may
be stored iFigwestoilugfetesthetstens foeabtaimingrtbenFiléecardexis mcoording o tHeepresent
conputer system .The collaborative e-mail filtering describes using the

wor kspace gawedimentnAl step70f ther Filesfaontext axtsidtipn istartshwithe arahiebk baiseé 1f dng

envi saged that the identifier can also be based on other subject matters,
for exanpl dle orrffle refatanses preinctided df thehe-maile it-stiofiidrzx apparertnthat this theek
e-mail. Also, the creation of a tag to follow the subject field is

descri bed MaY: BdeRd deyend fusé filo attachmends. and mpypisciude rary  edferehess &xffilgsent .
However, it is also envisaged that the tag can be created by the.sender
prior t28 tgEbeddedin thei enmadf badye ExamplegdndiudeTtie presencs datheomsnallctatyrdf 18
may also be in the formof an Intranet or other forms of WAN. 15 Havi ng now
ful ly deschyplinksher Universal Besouree idnutified (WRl) appay ether file systenofrotacdisriaaty
skill in the art that many nodifications can be made hereto w t hout
departing PHOMs theeusardpeacgsss infarmation resources across a communication network. If

such file attachments or references exist, then the extractor 15 extracts these
attachments and/or references at step 71 and updates the Files data store 23 at step

25  72torecord the attachments and/or references association with the e-mail.



.50 CLAIM5S 1. A method of populating a collaborative workspace with a

plurality of user specified elenents of an electronic mail nessage, the

nmet hod conprising the 5 steps of: (i) assigning the electronic nmail nessage
to a coll aborative workspace based on the said nmail nessage, the workspace
including a plurality of data groups accgssible by a sender and/or one or
nore recipients of the electronic mail nessage; to (ii) automatically

i denti fyi nginatie ptesaithiempodiawnt, uther Fitgsedathi stdrecl2anenstri@furbl caspbusadst yf of
user-specified elenents fromthe electronic nail nmessage, and (iii)

aut omat i cal (Messegerd, dfilergcatac hAttribeite-bipl duflee dorediemé atfathmentsat @feighce
group to enabl e the sender and/or the one or nore recipients to collaborate
on the userexysstsidfrasd thel @meiit wherg Messade-itis iselusique fdfige &andll, FilérLdcator
wherein the workspace is an existing workspace. 3. A method according to
claim 1, whisedilelasatop adiijess or pbiater duatindicates whereshepctobl A0 agh&rhérm@r flenew
col I aborative workspace, the electronic mail nmessage being assigned to the
new wor ks paigéerence is forsidhadd AdtcbuteLied i @ listnof (Atkbué-Nahe, Priebediviue) | pairss,
wherein the workspace is categorised as a shared workspace in which the
user - def i nethigistuetttesaliawshsepapdionhef thedeatpsioes tarthdeonieki aaarfairedh@aatdy. t he
sender and one or nore recipients of the electronic mail nmessage, and a
private wor¥8isaioe thenacibbictiie tatttachiaents or Féfegermep ontenbiand trhay BeMtefepag forcan
be col [ aborated on only by the sender of the electronic message, and the
met hod f ur te@gonsopipepesationaheffisieagy. oFor sréraple| this aletshiiie tise efdifferent dgta

el ectronic message to a shared workspace or to a private workspace. 5. A
met hod accotteierfgpesothet atenaptimal fortthe difiecenp diati tyged. ThesRilep data stefemil ko

whet her to categorise the electronic nail nessage as a shared nessage

wi t hi n B sabenefit from storage and management in a relational database to exploit the highly-

structured data and compactness of data store size for efficient processing, whereas
the data store for files may benefit from storage and management in a file system to
allow efficient storage and manipulation of large amount of unstructured data. Another

benefit may be to avoid storage duplication as the files may already be stored for

1S processing by another system.

In another embodiment, the Files data store 23 is structured as a series of (Message-
Id, File, Attribute-List) tuples for each file attachment or reference extracted frém the e-
mail instead of using the File-Locator tuple. Similarly, Message-Id is the unique id of
20 the e-mail, File is the file attachment or reference found in the e-mail, and Attribute-List

is a list of (Attribute-Name, Attribute-Value) pairs.

Similar to the earlier variations to the other context extractions, the update step 72 may

comprise the step of adding one tuple to the Files data store 23 for each file attachment
25 or reference found in the e-mail, with the Message-Id assigned as the unique-id of the

e-mail as computed at step 42, and the File assigned according to the file attachment

or file reference found in the e-mail. In addition, additional information may be added to



<shared workspace in which the user-defined el ements can be collaborated on
by the sender and the one or nore recipients, or as a private nessage
within a 10 said shared workspace in which the user-defined el ements can be
col I aborated on only by the sender of the electronic mail nessage. 6. A

met hod according to any one of the precqging claims, further conprising the
step of generating a nessage identifier based on the electronic nessage. 15

7. A net hodhadupde ds rfatitiuteNaime, Attributet\etue) pard Whehekrtdaditehainfmatcw isNg
the identifier in association with each user-specified elenent after each
el enent hasavbitahie asdentiedtte tewapturdch &odexamnme, aitgp 726ha§ beladueti hoBheukanhei ng
toclaimé or 7, further conprising the step of associating the identifier
Wi th the wdildspbieiwed atviter f1tdre ddeetdr bnbe editatia dite-fypesaseaj gMedlosdit Ofiicget hod
according to any one of clains 2 to 8, wherein the existing workspace or
the new y closamediswendts pacdoids Bicel, eRbwerPaint @tg) ubrenos-gditabie Ifil alpeso(eldie 25
sender of the electronic nessage. 52 10. A nethod according to claim?9)
wher ei n 5t heAdebsisgrortaples Depumentpeerfrat B dacuntents) oTimelsestersyraag thenogply &o t he
sender of the electronic nessage. 11. A nethod according to claim10,
further corsuristintile tratsllegrmufi uidoesses ngratéte inb treeadesi’sOFROM; T eatrBOCC
nmessage to select whether to assign the electronic nessage to a workspace,
prior to tHildsgnayhe gearded pothiReaddami:hitel acaess rightsgo ttivesenfileq vithothe tditeer
preceding clains, further conprising the step of transmtting the
el ect r oni c angdagdregses indhe eamailts €4 fields gremtatbonly the tefatilh ReadOrly abeyse
recipients after step (iii). 13. A nethod according to claim9, wherein the
plurality d¢ theserfilepduirfiesdoabenrdrinformatiohudgardiigethe ramoéss-nghits, faddactsfies of
the one or nore recipients. is 14. A method according to claim 10, wherein
t he pl uilal itugledn theafdesydatapsioien anuatisitioaalpattibute dame-vglueupsin(Rezait\Wpite(| iE-i )
further conprises the step of associating the

mail-Address) can be added for each e-mail-address in the FROM, TO and BCC fields,

and an additional attribute name-value pair (Read-Only, E-mail-Address) can be added

for each e-mail-address in the CC field (step 75).

15 2f. Events Context Extraction

Figure 5d illustrates the steps of obtaining the Events contexts according to the present
embodiment. At step 90, the Events context is obtained by scanning the e-mail body to
identify dates or time-based references. A non-exhaustive list of examples of such
20  references include “15 March”, “March 15 2004”, “15 of next month”, “middle of next
month”, “next Thursday”, “tomorrow” and “in two days”. Relative time references (e.g.
‘next Thursday” or “in 2 days") are resolved to a specific date relative to the date in the
e-mail’s Date field. If such references are found at step 91, the extractor 15 updates the
Events data store 24 at step 92 to record the date reference in the e-mail. Preferably,
25  the Events data store 24 is structured as a series of (Message-Id, Date, Subject, Text-
Window, Attribute-List) tuples for each date reference extracted from the e-mail, where

Message-Id is the unique id of the e-mail, Date is a date reference found in the e-mail,



+ addresses of the one or nore recipients with the people data group. 15. A
nmet hod according to any one of the preceding clainms, wherein the plurality
of 20 user-specified elenments includes a nessage body of the electronic
mai | nmessage. 16. A nmethod according to claim15) wherein the plurality of
data groups includes a discussion data ggoup, and step (iii) further
conprises the step of associating 2s the nessage body of the electronic
mai | messa@ebject s thdextlirsthesubett fealtiaf ¢icoeqmail, TEA-Wihdow isratguetibracfcthe é-ng t o
claim15 or 16, wherein the nessage body includes new text yet to be

associ at ed msiilt Hody leenthirdiog e date defecergecand Attributd-dist 84 listl of ¢atiybas-Slamieat ed
with the discussion data group) the nethod further conprising the steps of
i denti f yi nd\ttebatedtetiad) paing. t he new text, and associating the newtext 5 with
t he di scussion data group. 18. A nethod according to claim 17, wherein the
identifying step conprises checking the format of the nessage body to
identify the new and old text in the nessage body. 10 19. A nethod

accor di ag trorthery ttenepdsite step (stepc3jimay cdrapnise, thetstapsi of daddingpdner mblet tp thé
user-specified elenents includes files attached to the el ectronic nessage.
20. A net hédtests cdataistgret GtanP3pfoe edchcdate mefeténdeofolfd inhthe e3-matl hevithltheal ity
of user 15 specified elenents includes hyperlinks contained in the nessage
body of thdMesbags-idoassigned ssdigeunigde-idiofiiied boabileascamnthuter hasted 42 ofl Hi§uredier ei n
the plurality of data groups includes a file data group, and step (iii)
further cofipr Datesasslyped taepordingds stoxexdttactey! arfierebolved date referéndetfourid inghdat a
group. 22. A nethod according to claim 20, wherein the plurality of data
groups i ncleudail Subfjedt easdignad greoondingatedthet 8pbjédti fidldiraf Hise ecmaihr ToedVinbdew st ep
of associating the
10  assigned according to a three-sentence portion of the e-mail body comprising the
sentence preceding the sentence containing the said date reference in the e-mail, the
sentence containing the date reference in the e-mail, and the sentence following the

sentence containing the date reference in the e-mail.

15 Upon completion of obtaining the various user-defined elements, the system proceeds
to associate each of the elements (i.e. People, Discussion, File and Events) to the
respective data stores 21,22,23,24. Of course, this association can also be performed

after each element is obtained and not necessarily until after all the elements are

obtained.
20

2g. E-mail Annotation

With reference to Figure 3, once the e-mail contexts has been extracted in (i.e. step 45
is now completed), the system checks at step 46 to see if the user has assigned the e-
25 mail to any Shared workspace as a Shared message. If the e-mail has not been

assigned to a Shared workspace as a Shared message, the post-processing is




hyperlinks with the file data group. 25 54 23. A nethod according to any
one of clains 15 to 22, wherein the plurality of user specified elenents
i ncludes tine and/or date information in the nmessage body of the electronic
nmessage. 24. A nethod according to claim 23, wherein the plurality of data
groups includes an event data group, angdgstep (ii) further conprises the
step of associating the tine and/or date information with the event data
group. 25. cémpletdtbandhthecs-thailds taturang t@ poxp senieamudueXot a@Snissibe theongh he
assigning step is io perforned at a recipient conputer systemlocal to the
one or nor ¢heaempuringtonenetwmrk.el ect roni ¢ message after the electronic
nmessage is received by the recipient conputer system 26. A nethod
according to claim?25, further conprising the step of, prior to the is
transm ssion at the sender's conputer system annotating the electronic
mai | messadfe hawelera the resmadrast be¢ro@ssipeed tovd Shated wackspaee agca Bhaned
conputer systemto automatically assign the received el ectronic nail
messagest o messagd, dben thei e-mailds laspetated aicsigp #06 to neludedheinenessannpdditionaby st em
upon receipt of the electronic nmail nessage at the recipient conputer
syst em t héinferaiatior oinwordes ptac fachitaié rehasedplageassi toy thd adatextupt ovgrkspeacehbgach
user-specified el enment of the el ectronic nessage being automatically
associ at ed redipienta whdse dperating enpiroreient Aontsinso theaeswiredl rapplicatiohainod @és
wherein the | ocal collaborative workspace is an existing workspace.. 25 28.
A net hod adlistrateddn Figued hihengeforth nefeined tocam@labs I mecipibrets sasewelbas woipientag a
new col | aborati ve workspace based on the first annotation field and wherein
the 55 ewhose @pecatingi envireswante des nak sonjaisdthe onodides efviFgure dathedceforth
col | aborati ve workspace.

10  referred to as Class 2 recipients. In the present embodiment, the necessary information

is included as two annotations, one for each class of recipients.

For Class 1 recipients, information that is needed to allow these recipients’ operating
environment to recreate the resulting post-processing results is included as a first
15 annotation. This first annotation includes the unique message ID of the outgoing e-mail
that had been computed at step 42, and the list of Shared-Workspace-and Shared-
Message assignments that had been made by the initiating user. This information,
together with the e-mail, allows a Class 1 recipient to perform the required post-
processing actions (similaf to the sender) so that the recipient’'s local Workspace,
20 People, Discussions, File and Events data stores are in the same state as the data

stores of the sender with respect to the e-mail and the assigned workspaces.

Alternatively, it is envisaged that the first annotation includes the unique message id
but instead contain a list of all tuples from Workspace, People, Discussions, File and
25  Events data stores that contains the unique'id of the said e-mail withih the tuple. This
information similarly allows the recipient’s local Workspace, People, Discussions, File

and Events data stores to record the e-mail in the same manner but without the need to



+29. A nmethod according to any one of clainms 26 to 28, further conprising,
prior to the assigning of the electronic nessage to the coll aborative

wor kspace at the recipient conputer system. checking automatically whether
the el ectronic nessage is annotated with the first annotation field. 30. A
met hod according to any one of claims 2§ to 29, further conprising the step
to of replacing the first annotation field of the electronic nessage with a
cont ext baperfavm tdeé pestprogedsing amtiensralthough thisdngeasessthe famduat ef isformationc
nmessage to the local collaborative workspace containing the user-specified
el enent s, tobs arowtatad abdtrabenittgd.vi ewabl e together with the el ectronic
nmessage by the one or nore recipients. 1s 31. A nethod according to claim
30, wherein the context bar includes a hyperlink pointing directly to the
col | aborative workspace. 32. A nethod according to claim?29, further

conpri si ngirt thetrs texpmpfesappbyd, nthea fisét arplotationhean i st iadded| tos the ¢-mail ricei ved
el ectronic nessage to automatically determ ne whether the nessage is to be
assi gnesl t encapsolatisptiess-mafl asleestendard muttipartMgltpureoses InternetaMaib Exteasions t h
the additional information. 33. A nethod according to claim 32, further
conpri si ng(MIME)stmegsagef oalaltermativelylasya Mauliimheh Secyrieh dyludtintirpsisealinterngy Mail

sel ective user-defined elenents of the electronic mail nessage, and

checki ng wkegtehsipng {8/MIME) cineskagse withethenfirat ahrotetinrs itfermatiosingudad aasad y
assigned to an existing workspace, and assigning the electronic mail 56
message t onessagex patt iusingwe rdcsritary | MIMEh €ontamt-Typé extenkios (@<g. eanplicationtxhat
the sel ected user-defined has already been previously assigned 34. A nethod
accor di ng worksbateva@tation3 thatvvall ednly thee undensiaodi and uprosesaed Ogf Claesl by t he
one or nore recipients of the electronic mail nessage. 35. A nethod

accor ditag rexigiérasns\Bmf whildhdeingoigpotedi g Cldse 2 tregipiehtsp systpmE rwjthobk aovie or
nore recipients to select whether to assign the electronic nessage to a

sel ect ed wadverpainepasts todhe nemma proasesingwof thegamaeil.f or assi gni ng the

el ectronic 1o nessage) if the heuristic rules cannot automatically

determ ne that the nessage is to be assigned to a coll aborative workspace.

For Class 2 recipients, information that is needed to allow such recipients to access the
same shared contextual workspace is included as a second annotation. This second
15 annotation can be a hyperlink or Uniform Resource Identifier (URI) that permits access
to the contextual workspace via the relay server of Figure 2 over a communications
network such as the World Wide Web. This will allow the targeted recipient access to
the contextual workspace remotely via the World Wide Web. The second annotation
may be added to the e-mail by directly appending the URI to the end of the e-mail body

20 text.

At. step 47 of Figure 3, the preferred embodiment also proposes that the workspace
name, to which the e-mail is being assigned to at step 41, is included in the e-mail for
transmission to the recipient. As explained earlier, since the e-mail is preferably in the
25  multipart MIME format, additional data (in this case, the workspace name) can be
attached to the e-mail body in the form of an attachment or embedded within the first

annotation field. This allows the e-mail to be suitably filtered by the recipient according



.+ 36. A nethod according to any one of the clainms 26 to 35, further
conprising the steps of, prior to the transm ssion, annotating the
el ectronic mail nessage with 15 a second annotation field at the sender's
conput er system which allows recipients unable to create the | ocal
col | aborative workspace based on the firgt annotation field to still
col | aborate the user-specified el enents based on the second annotati on
field. 20 3@.tha wetkspdceacwonali whichowill denmdid6yssetieineidetailhanderc thed headingat i on
field includes a hyperlink to direct the one or nore recipients to a
websi t e r erfColaborativeteamait &ibérimgent conput er system and whi ch hosts the
col | aborative workspace to enable the one or nore recipients to still
col | aborate on the user-specified elenments. 25 38. A nethod according to
any one of clainms 25 to 37) further conprising the step of generating a
filtering ildmom iahnetatitgadbel @mailhdéheagispredesaing poaaess ois  tdrapleted7 aad ether oni ¢
nmessage, and annotating the filtering identifier to a sel ected user
speci fi éd enoptated efmaihie retusted tonproxyressageoddie. 12 foretrdnschissiarothddouglh the
claim38) further conmprising the step of filtering the 5 el ectronic nessage
t o appr opr i@mmgiieationsnelvoniail8. cli ent fol ders based on the filtering
identifier for retrieval and viewing by the one or nore recipient. 40. A
met hod according to claim38 or 39, wherein the sel ected user-specified
element is a subject field of the electronic mail nessage, and the
filtering 1bAuttwnated Vérkspacahipdatettbrbugb Préfrengssiog bf &m elcdmingle-mailnet hod
according to any one of clains 12 to 40, wherein the comuni cati ons network
is the Internet. is 42. A nmethod according to any one of clainms 12 to 40,
wherein the communi cations network is the Intranet. 43. A nmethod according
to any Wne Atusel Gentecipiens) f theupresant systepr ieseivgs &-phils a$ ipey nofmat|amdt thisni ¢
mai | messages, and wherein the nethod further conprises the step 20 of
assi gni ng ezllows éhetecipianit ¢o enritinuerthefamdiat workgwpeticei of eisingleixiskiog atmaikclients
wor kspaces according to subject matter of the el ectronic nessages.

and e-mail servers. In Figure 1, the e-mail received from e-mail server module (11) is

relayed to proxy server module 12 which initiates the pre-processing actions by
passing the incoming e-mail to the IN module 14 for processing.

15
Figure 6 is a flow chart showing steps of processing the e-mail before transmitting the
e-mail to the e-mail client module 10 for viewing by the recipient. At step 100, the
system first checks if the received e-mail is annotated. This can be performed by
checking if the incoming e-mail is a multipart MIME or S/MIME message, and if so,

20  whether it contains the proprietary MIME or S/MIME content sub-type extension
explained in step 47 of Figure 3. If the e-mail is annotated, the system extracts the
annotation at step 101 which allows the recipient’s system to synchronise the contents
of its data stores with the sender’s data stores in terms of the incoming e-mail and the
designated shared workspaces.

25
As explained earlier, the annotation may include the unique message id of the

incoming e-mail, and the list of Shared-Workspace-and Shared-Message assignments



- 44. A nmethod according to claim43, wherein a said nessage identifier of an
el ectronic nessage is associated with the plurality of data groups of a
said 25 workspace to which the el ectronic nmessage i s assigned. 58 45. A
met hod according to any one of the preceding clains, wherein each data
group in the workspace are viewabl e si my taneously by the sender and/or the
one or nore recipient of the electronic nmail nessage. 46. A nethod

accordi ng that aay bepe noddet bye ther sareidr 0f) thel edmadl, Athvetepei02, theeraoipierdb isysteof dat a
groups is associated with a data storage arranged to store the plurality of
user - def i nepdatéetrentsipiestoiocalt\Wdrkepade dates gtect withe thimieformatiorhandthercahiexyy of
data groups. 10 47. A nethod according to any one of the preceding clains,
wher ei n t hef thesecpivatye-stadps thenpabtdioedretstep tt 08raising dhé yamd ®rocassras Isteg 45
managi ng a col | aborati ve workspace assigned with a plurality of electronic
mai | nmessagkBiguead hwithaupdates tatpe rhaipients Repplar Riscussian, Filseand Evepleciata ed

el enents, the workspace having a plurality of data groups with each

user - spgci blioegs. ¢ thieway bledth gheasestsr and desipienht’'sadataistoréaiaee yrtoasamensiateet hod
conprising the steps of: (i) generating an unique nessage identifier for
each el ect Fimally; atretepd@d, theraysiem preparesithe)inchmiriodemeil foredisplay tadb® usertvian
with each user-specified elenment of the 20 said electronic nessage. 49. A
met hod accthedé-ngiltatient! raodald,8y feoravingrthe anmpotatiomipfarhmation &pm e is@ingog eng a
sai d user-specified el enent, and automatically obtaining the nessage

i denti fi er meilpamdinsteadsappending @nContext-tian dirsetlyetottbel end ef trepe-oidili dlyeTherent
and identifying 25 the rest of the user-specified elenents which has the
sane nessa@eniedtbar isiceset G0neny omttons docaterbwillhindhe e-rodihbodyithat pravideerthe
conprising the steps of 59 selecting first said user-specified el ement

wi t hi n1a woedid@ecwith access to the contextual workspaces and workspace management

actions.

In the present embodiment, the IN module 14 of the system computes the Uniform
Resource ldentifier (URI) locations of dynamically generated webpages to display the
15 list of workspaces of the e-mail and allow contextual management of these
workspaces. The Context-bar is then simply a list of hyperlinks (textual hyperlinks,
image buttons, or any linkable action item) to the URIs computed. Figure 7a illustrates
an example of the Context-bar comprising a hyperlink pointing to a webpage showing
the e-mail’'s workspaces. Upon annotating the e-mail with the Context-bar, the pre-
20 processing process is completed and the annotated e-mail is returned to proxy server

module 12 for display via the client module to the user.

On the other hand, if at step 100 the system determines that the e-mail has not been
annotated, a Heuristic module is called to apply a set of heuristic rules to automatically
25 determine at step 105 if the non-annotated e-mail should still be assigned to

workspaces. Figure 9 shows the action steps of the heuristic module to process the

non-annotated e-mail.




-automatically obtaining correspondi ng nmessage identifiers stored in

association with the first said user-specified elenent) and identifying a
first list of mail nessages within the workspace which are associated with
each of the correspondi ng nessage identifiers. 51. A method according to
claim 50, further conprising the steps gh: identifying a second said
user-specified el enment, determ ning the presence of the second
user-specified elenent in the first list of 1o nmail nmessages; identifying a
second list of mail messages based on the presence of the second

user - speci fAtestepe! Hhdim moduleheeginisr iyt cheicking df anyesysteme defarpesheudistit mitdsaexiitng a
nunber of different nessage identifiers in the second |ist of mail

messages. 1Batsias Aotrbedrogrenessed forgthisoinaomingne-nuil. dfl thienss is}8art anfrbeessiedr ei n
the plurality of user specified elenents includes electronic nmail addresses
of a senderhegristiconleois setectest farmpplicagion.pBystens-definechbewlistic rulemiace peeférably
nmessage, a nessage body of the electronic nail nessage, files attached to

t he el eét r @fitoe frswhdiE, (T&ET) tTHEN {ACGT N ) avkere nTES Traepreserits truthe coralitiong e
body of the el ectronic nessage. 20 53. A nethod of processing an electronic
mai | nessadke.ttoueber @ise) té bemhackashded where AGTEONI reptesents comgtutadions dorpei si ng
the steps of: (i) pronpting the sender to select or create a filtering

i dentifi er takendloswoiuteawet bf workspaaestte @ansign the incomingagagil dmdArR Blugtration
transmtting the identifier in association with the electronic mail

message. @ messibla systehvdefineddediistiy rule isbixemhd®: furt her conprising the
step of assigning the electronic nessage to a coll aborative workspace
having a plurality of data groups prior to the transmtting step (ii), the
plurality of data groups being accessi ble by the sender and/or the

reci pi elit, and Vhenmplesystemidgéined hewisti¢ gilé i the 5 form of the workspace's
name. 55. A nethod according to claimb54, wherein the electronic mail
message i ncludedFa plurality of user-specified el enents, each el enent being
associated wth a said data group to enabl e the sender and/or the recipient
to col | aborate on thdetaailSLBJEQEbaS fasmat|RETRon ‘EWEDS folldwead b FexéNEY di ng t o
any one of clains 53 to 55, wherein the identifier is tagged to a subject
field of the el ectrorptleaslanertupleayists inPisqussiansdatacstionsf whnysed Ssbjent) field
received electronic nmail nessage having a plurality of user-specified

el ements and a filtermalghésiéet] fier, the nethod conprising the

15 THEN
(collect the set of unique-ids from “Message-Id” fields of all tuples in
Discussions data store whose “Subject” field matches Text),
(collect the set of workspace-names from “Workspace-Name” fields of
all tuples in Workspace data store whose “Message-Id” field matches an
20 id in the set of unique-ids collected),

(assign e-mail to the set of workspace-names collected).

where the TEST of this heuristic checks if the incoming e-mail has previously is a reply
or a forwarding of earlier e-mails that had already been assigned to one or more
25 workspaces, and the ACTION computes all the workspaces that those earlier e-mails

belongs to, and assigns the incoming e-mail to these workspaces.



. Steps of: (i) identifying and obtaining the filtering identifier, and (ii)

appending the identifier to a selected user-specified el enment of the
received 20 electronic mail nessage. 58. A nmethod according to claim57,
further conprising the step of filtering the mail nessage based on the
appended identifier. 2s 59. A nethod acgording to claim57 or 58, wherein
the selected user-specified elenent is the subject field of the received

el ect r oni cAnatbsag@ample 6fla BOssible Systernitefinertbeurigtiaule s givep hmrer of cl ai ns 57
to 59, further conprising the step of assigning the electronic nessage to a
col | abor ati ve wBr&splacysteaviefiped heliistalruley2: of data groups prior to the
transmtting step (i), the plurality of data groups being accessible by the
sender and/or the recipient, and wherein the 5 identifier is in the form of
t he workspace's nane. 61. A nethod according to claim60, wherein the

el ectronic mail messé&pdestibe aeiesf unigpetidafromyithefMesseged@cialds efplidupiagift s,
each el enent being associated with a said data group to enable the sender
and/ or $he recipi ent Peopleodatatstoratwhase Eheat-Addesss” g@écmaicéas dhegenaks  62.
A conmput er -readabl e medi um on which is stored a program nodul e conpri sing

i nstructions which, WR&MégldrANBd by a conputer, performthe nethod
according to any one of the preceding clains. 15 63. A system for providing
a col | aborative wor k¢{ileet thaswetl obwoskspateoamesnirommal/prkapacsaljampaiiely ob
plurality of user-specified elenents, the system conprising: neans for

assi gni ng the el ect r ahitupleminl\Wortkspaogedata stigrewhossh dessagerldidieldspalebehali ng a
plurality of data groups accessible by a sender and/or one or nore 20

reci pients of the el étinrtbeset ofwinlqueddseallectednANBent i fi cati on nodul e
arranged to automatically identify and obtain each user-specified el enent

of thetplurality of usbeckbati fonlyd opeenrigue, workspace-name exists in the set

collected).
THEN

(assign e-mail to the workspace-name collected).

15 where the TEST of this heuristic checks if the incoming e-mail is from one email
address whose emails both sent-to and received-from has always been assigned to
just one workspace, and the ACTION assigns the incoming e-mail to that same

workspace.

20 Referring again at Figure 9, if the heuristic module finds an unprocessed system-
defined heuristic rule at step 110, the module checks its TEST at step 111. If the TEST
returns true, the rule is applied to the e-mail at step 112 and a unique id is computed
for the incoming e-mail at step 116. Next, the received e-mail is annotated at step 117,
mirroring the post-processing steps 42 and 47 of Figure 3 and the heuristic processing

25 ends.



-means for automatically associating each user-specified elenent to a said
data group; and 25 neans to enable the sender and/or the one or nore
recipients to collaborate on the user-specified el enents.
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If at step 113, the module finds an unprocessed user-defined heuristic rule, the module
checks its TEST at step 114. If the TEST returns true, the rule is applied to the e-mail
at step 115 and a unique id is computed for the incoming e-mail at step 116. Next, the
10  incoming is annotated at step 117. However, if the TEST returns false at step 114,
processing returns to step 113 to find the next unprocessed system-defined heuristic
rule. When all user-defined heuristic rules have been processed, and no system-
defined nor user-defined rules have been found to be applicable to this incoming e-
mail, the heuristic processing ends without annotating the incoming e-mail, and the

15  process exits.

With reference to Figure 6, upon completion of the heuristic processiﬁg at step 105, the
system checks at step 106 to determine if the e-mail have been annotated as a result
of applying the heuristic rules. If the e-mail has been annotated, the process continues
20 to step 101 and processing continues as described above through step 104 until the e-
mail is returned to the proxy server module. If at step 108, the system determines that
the e-mail is still not annotated, then the e-mail is annotated with a reduced Context-
bar at step 107 which is simply a hyperlink containing an URI for a wébpage that allows
workspace assignment, an example of which is illustrated in Figure 7b. This allows the
25  recipient to include and contextually manage e-mails that are sent by Class 2

individuals. Upon annotating the e-mail with the Context-bar, the pre-processing
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10 During the pre-processing (i.e. step 104 of Figure 6), incoming e-mails that have been
annotated can have their Subject field specially tagged, in addition to having the
annotation replaced by the Context-bar. The tagging comprises a first step ofy
generating identifying tags for the e-mail based on the workspaces assigned to the e-
mail, for example, by concatenating the Workspace-Names of each workspace

15  assigned to the e-mail since the workspace name is also transmitted together with the
e-mail to the recipient, as explained earlier. The tagging is required to separate the

identifier from the true “subject” heading, and in this embodiment, the tags “[*[“ and “I*]*

are used.

20 The next step of the pre-processing is to replace the Subject field of the e-mail with a -
new Subject field composed from the original Subject string followed by the
concatenation of “['[*, the tag generated in the first step, and “J*". The resulting e-mail,
with the specially tagged Subject and appended Context-bar, is then passed on to the
Proxy for display to the user in the e-mail client.

25
Once the e-mail is received at the e-mail client module 10, the e-mail client can be

instructed to look for such specially tagged e-mails and filter them off the main Inbox



c110% & ()- 10% & ()-L!I'10% & ()- 910% & ()- 10\\]g]]l]]dE/ 10$t!10% & () -
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10% & () - C bC 10 109%& ()- 109%& ()- 10% ()- 910%&k ()- 10t 10t
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109 () -, #109%&' ()- @O%& ()-; bJbbbCcccdEbC 10"#10%&' ()- GLOY% () -
109&' () - MintoJd@dens-for £aokRWorkspaodasin(Jnecerabotimeetd@iBe invention, e-mail filtering
rules can be readily added to modern e-mail clients, such as Microsoft Outlook,
Microsoft Outlook Express, Lotus Notes and Eudora, to automatically filter off such
specially tagged e-mails into a separate folder. Figures 8a and 8b illustrate the adding
5  of such e-mail filtering rules using features already prdvided for in Microsoft's Outlook
Express and Outlook respectively. Such filtering rule first checks for the special tags in
the Subject field (in this example, the tag is Xanadu as suitably concatenated as
described above) for each new incoming e-mail, and once detected, the rule acts to
copy or move the specially tagged e-mails to a folder labelled with workspace name.
10 As a result, all e-mails that have been assigned to workspaces can be automatically

filtered off the main Inbox into folders according to the workspace it has been assigned

to.

Thus, it will be appreciated that the recipient's tag is derived from the workspace name
15 and provides a unique text pattern so that filtering rules can pick out such emails for

further processing (for example, directing to a pre-defined folder). The tag can also be

used truncate a very long workspace name to avoid the very annoying side effect of a

tag always obscuring the actual Subject when viewed in the email clients.

20 5. Contextual Workspace Management

As explained above, a Class 1 user can receive and read annotated and regular e-
mails as per normal, without any additional steps required for setup or registration into
workspaces, with the only difference is that all e-mails will now be annotated with the
25 Context-bar (as shown in Figures 7a and 7b). The function and placement of the
Context-bar allows the recipient to consider taking additional actions only upon the

normal work-practices of browsing and reading the e-mail.
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An important aspect of this invention is its ability to work for both Class 1 and Class 2
recipients. Even Class 2 recipients, whose operating environment does not have the
required application modules can still gain partial shared access to contextual

5  workspace. Figure 7c shows an illustration of an e-mail as viewed by a Class 2

recipient that has been assigned to one or more workspaces by the sender and whose
Context-bar comprises one hyperlink for accessing the assigned workspace. The
hyperlink’s actual URI is different since access to the workspace for Class 2 recipients
are provided over a remote relay server, whereas Class 1 recipients may access their

10  workspace from local servers.

Regardless of whether it is accessed locally by Class 1 recipients or remotely by Class
2 recipients, the same workspace information is provided that supports contextual
access to all collaboration activities. Such activities include data stores and tools for
15 communication, information-sharing, member management and events coordination.
Figure 10 shows an example of the user interface for the contextual workspace named
“Xanadu” organised as a four-view window showing simultaneously the People,
Discussidns, Files and Events data groups related to the workspace and with each

user-defined element (obtained earlier by the context extractor 15) associated with

20 respective data groups.

The People view is a list of all members of the workspace obtained from a plurality e-
mails assign to this workspace. In one embodiment, members are listed by e-mail
address, contact attributes. Contact attributes may be any contact-type data about the
25 member; examples include name, company, phone, fax, instant messaging id, other e-
mail aliases, address, birthday, name of spouse etc. In another embodiment, the

People view may additionally include contextual People attributes. Contextual People
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s6#10% & ()collaborative behaviour by the member in this workspace. An example of a contextual
People attribute is “strength of discussion contribution” to measure degree of the
5 member's contribution to discussions in this workspace, and can be a number between
0.0 and 1.0 computed from the ratio of the number of e-mail discussions in the
workspace initiated or replied-to by the member, to the total number of e-mail

discussions in the workspace.

10 Another example of a contextual People attribute is “awareness of files updates” which
is @ measure of how up-to-speed the member is with the files in the workspace and
their revisions. This attribute can be a number between 0.0 and 1.0 computed from the
ratio of number of the most recent (latest version) files fhat had been accessed for
reading or modifications by the member, to the total number of files accessible to the

15 member in the workspace. Yet another example of a contextual People attribute is
“frequency of events next week” to measure how many events the member is involved
in for the upcoming work-week in the workspace. This measure can be a number
greater than or equal to 0 computed from the number of events the member is
associated with in the next seven days. Any of the contact or contextual People |

20  attributes can be displayed as optional columnsvin the People view for user perusal. In
addition or alternatively, these attributes cah be used for computational purposes

elsewhere in the system, e.g. use in the heuristic rules computations in Figure 6, step

108.

25 The contextual People attributes may be further personalized, that is, the contextual
People attribute is computed relative only to the recipient and does not apply to other

users in the workspace. An example of a personalised contextual People attribute
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attribute can be a number between 0.0 and 1.0 computed from a ratio of the
communication messages exchanged between the user (being the sender) and the
5  recipient, to the recipient's total number of communication messages. To obtain the
number of communication messages between a specified user, for example user “A”,
and a recipient, for example user “B", the system (specifically the workspace engine
16) performs a search in the People data store 21 to identify a first set of tuples with
user A’'s e-mail address indicated under the “E-mail address” field and also named in
10 the “FROM" field (since user A is the sender). The workspace engine 16 then retrieves
the message identifiers from this first set of tuples (these message identifiers being
associated with all the mail messages that have been sent by “A" within the

workspace).

15 To identify all these mail messages, the workspace engine 16 then performs another
search in the People data store 21 to identify a second set of tuples which contains the
retrieved message identifiers (since tuples belonging to the same message will have
the same identifier). Thus, the second set of tuples will be associated with those mail
messages that have been sent by user A. To obtain the number of mail exchanges

20 between users A and B, The workspace engine 16 then performs a search within the
second set of tuples to identify those tuples which have user B’s e-mail address named
in the “TO” e-mail address. The number of unique message IDs within this third set of -
tuples represents the number of mail messages from “A” to ‘B”. A similar process is
used to obtain the number of mail méssages from “B"’ to “A”. The sum of these two

25 numbers is the numerator of the ratio. To determine the denominator, the same is

performed for the user B's e-mail address (i.e. recipient) to identify first the e-mail ID
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Another example of a personalised contextual People attribute relative to the recipient
is “degree of follow-up” to measure how well a member has responded to the
recipient's communications, and in one embodiment may be a number between 0.0
and 1.0 computed from the averaging of two ratios. The first ratio is the ratio of the
number of communication messages sent from the recipient to the user to which the
user has replied to, over the total number of communication messages sent from the
recipient to the same user. The second is the ratio of the nu.mber of files sent from the
recipient to the user that the user has accessed for reading or modification, over the
total number of files sent from the recipient to same user. Similarly, the message ID is
used to obtain the required numbers to form the ratio. It should be apparent that other

ways of computing People attributes are possible.

The Discussion view is a list of all communications messages assigned to the
workspace, integrating both e-mail and instant messages organised by threads, i.e.
messages are grouped by Subject together with replied and forwarded messages. The
view may integrate a variety of message types, such as e-mail and instant messaging,
and combines all incoming and outgoing messages in a single view, unlike most e-mail
clients that offer mainly Inbox and Outbox views separately. The threaded discussions
are listed by message attributes and contextual Discussion attributes. Message
attributes may be the FROM, TO, CC, DATE fields of the communication message.
Contextual Discussion attributes are dynamically computed data about the thread. An

example would be to highlight discussions whose sender is currently online.
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number, file size, date of creation, author, list of users who accessed the file and time
of access etc. Contextual File attributes are dynamically computed data about the file,
5 and may reflect actual aggregated or contextual collaborative behaviour by the user in
this workspace. An example is highlighting files that have not been opened by the

people that it had been sent to.

The Events view is a list of all events assigned to the workspace, listed by Date, event
10  aftributes and contextual Event attributes. Event attributes may include event title,
event initiator, event participants, event description etc. Contextual Event attributes are
dynamically computed data about the event, and may reflect actual aggregated or
contextual collaborative behaviour by the users of the workspace. An example would

be highlighting events for which at least one invited recipient who has not yet to open

15 the e-mail to which the event relates.

The system also supports a single-search-propagate-to-all-views contextual search
and navigation, beyond the contextual attributes specific to each view (e.g. contextual
People attributes in the People view). Contextual search and navigation are manifested
20 in the workspace display by actively Iinkfng the four views together during user
browsing and search activities. When one or more members are selected, or returned
as search results in the People view, the Discussion view will correspondingly highlight
those messages for which the said members are involved as senders or recipients.
Similarly, the Files view will correspondingly highlight those files for which the said
25 members are authors or co-authors, and the Events view will correspondingly highlight

those events for which the said members are initiators or participants.
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correspondingly highlight those files which are attachments or references in the said
5 ~messages, and the Events view will correspondingly highlight those events which

originated from date references in the said messages.

Likewise, when one or more files are selected, or returned as search results in the Files
view, the Discussion view will correspondingly highlight those messages for which the
10  said files are involved as attachments or referenced in the message, the People view
will correspondingly highlight those members who are authors or co-authors of the said

files, and the Events view will correspondingly highlight those events for which the said

files are attached or referenced.

15 Likewise, when one or more events are selected, or returned as search results in the
Events view, the Discussion view will correspondingly highlight those messages from
which the said events are extracted due to date references in the messages, the
People view will correspondingly highlight those members who are initiators or
participants in the said events, and the Files view will correspondingly highlight those

20 files which are attached to or referenced by the said events.

Figure 11 shows in detail how contextual workspace search is performed using a

navigation algorithm of the present embodiment.

25  Given the workspace name, at step 141, the process begins with querying the
Workspace data store (“WDB”) to obtain the list of the unique ids of all messages

(“MID-list") assigned to the workspace. This MID-list is then used to query:
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5 c¢) the Files data store ("FDB") to obtain the list of file tuples associated with the
messages (“Files-list"), and
d) the Event data store (“EDB") to obtain the list of event’s tuples associated with the

messages (“Event-list”) (step 142).

10 The query results are input into the workspace's user-interaction engine for rendering
and display to the user at step 143. Whenever user search or selection request is
detected at step 144, the search query is first formulated at step 145 as X op Criteria,
where “X” is the tuple-list from one of People, Discussion, File or Event views, “op” is
one of AND or OR, and “Criteria” is the user-specified criteria. The search is computed

15 and the resulting tuple-list designated “newX" as shown at step 146.

Step 147 allows the user to specify if the search is a single-view-only search or a
propagate-to-all-views contextual search. If only a single-view-only search is
requested, then only the view being searched is updated using tHe search results tuple-
20 list newX for generating display results at step 148. If, however, a propagate-to-all-
views contextual search is requested, then an intermediate step is required to compute
the new message list. MID-list is updated with the collection of the unique ids from
“Message-ld” field of all the tuples in newX (step 149). Processing then returns to step
142 where the newly updated MID-list is then used to re-query all the four data stores
25  to re-generate the new members, discussion, files and events tuples for a display
update in step 143. The process continues until the user stops searching and

navigating, and exits from the system.
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6. Data Synchronization

The operating environments of a plurality of users can be interconnected with one
5 another via a network of relay server operating environments (Figure 2) that can be
located remotely from any user. The relay servers provides a relay station to facilitate
data synchronisation between the plurality of users’ operating environments that may
not be connected via a common communications network at all times. Data
synchronisation is required periodically between users with shared workspaces to
10  ensure an accurate mirror state of the data stores relative to the shared workspaces. -
While the automated management of post-processing and pre-processing will keep
data stores synchronised between senders and recipients of the managed e-mails,
other members of the workspace not on the e-mail's TO, FROM, CC or BCC list will
need data synchronisation through the relay servers.
15
Data synchronization occurs between the synchronisation engines 17 (Figure 1) of
each user's operating environments, via a communication network, and the system
synchronisation engine 38 (Figure 2) of the relay servers. Synchronisation can occur at
specific events (e.g. when the user logs onto the system), at regularly schedule |
20 intervals Aor on user-demand. Prior art exists for the data synchronisation such as the
PumaTech’s IntelliSync™ or the rsync™ open source incremental synchronisation tool.
Preferably, all the synchronisation engines maintain a globally synchronised time
stamp. For each data synchronisation, the synchronisation engine 17 (Figure 1) at the
user's operating environment sends a synchronisation request to the system
25  synchronisation engine 38 (Figure 2) which comprises time of last synchronisation
event and a list of workspaces being shared. The system synchronisation engine

checks the system data stores to check if changes had occurred for the named
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changes since the last synchronisation are extracted from the system stores,
compressed and encoded and sent back to the user's synchronisation engine. Upon
receipt, the user’s synchronisation engine acknowledges, decompresses and decodes
the changed data and performed data synchronisation with the local data stores.
Conflicts that are detected (e.g. a file that has both been modified remotely and locally

at the same time) are recorded for user notification and manual resolution.

The user's synchronisation engine then extracts the changes of the local data store
with those received from the system synchronisation engine, and performs a similar
extraction, compression and encoding for transmission to the system synchronisation
engine. The system synchronisation engine acknowledges receipt of the data and
synchronises the user's change data into the system data stores. Other optimisations

are possible and can be incorporated into the system.

7. Inclusive design for Class 2 users

The relay servers in Figure 2 also exists to provide a remote workspace engine to

provide Class 2 users (users whose operating environment does not include the

required modules of Figure 1) to still gain access to the contextual workspacé access

and management,

When a Class 1 user sends a Class 2 user a managed e-mail, Class 1 user's operating
environment will annotate the e-mail with a URI pointing at a dynamically generated
webpage located on the relay server (Figure 3, step 47). When the Class 2 user

receives the annotated e-mail from the Class 1 user, and clicks on the annotated URI
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5 with the local data stores 20, 21, 22, 23, 24 from a Class 1 user through the user's
synchronisation engine 17 (Figure 1), the Class 2 user will be able to view the same
workspace display as that from the Class 1 user. Subsequent contextual search and
navigation by the Class 2 user can continue through the system workspace engine 37
of the relay server via communications network 39.
10
Thus, the described embodiment proposes a method and system that identifies,
obtains and manage relationships between the main elements of the workspace, such
as people, discussions, files and events, and to provide processing to exploit this
relations to facilitate subsequent user access to workspace information, through
15 aggregation, contextual search and navigation for inter both intra- and inter- views. It
also allows a plurality of different e-mails to be assigned to the same workspace as -

long as the e-mails belong to the same project (as can be defined by a user).

Further, with collaborative filtering, the proposed method also address e-mail spam
20  problem through a collaborative effort in user assignments of various e-mails to
workspaces that allows users to share effort to provide high-quality manual filtering
while sharing the workload among workspace group members and without requiring

any one user to bear the filter effort for every e-mail assigned to the workspace.

25  The described embodiment should not be construed as limitative. For example, the
user-defined elements (i.e. the actual data) associated with the respective data stores

20,21,22,23,24 may not necessarily be stored locally in the sender or recipient’s
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The collaborative e-mail filtering describes using the workspace name as an identifier
for classifying the e-mail but it is envisaged that the identifier can also be based on
other subject matters, for example, information from one of the user-defined elements
of the e-mail. Also, the creation of a tag to follow the subject field is described in the
preferred embodiment as being performed at the recipient. However, it is also
envisaged that the tag can be created by the sender prior to the transmission of the e-

mail.

The communications network 18 may also be in the form of an Intranet or other forms

of WAN.

Having now fully described the invention, it should be apparent to one of ordinary skill

in the art that many modifications can be made hereto without departing from the scope

as claimed.
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1. A method of populating a collaborative workspace with a plurality of user-
specified elements of an electronic mail message, the method comprising the
5 steps of:
(i) assigning the electronic mail message to a collaborative workspace based on
the said mail message, the workspace inpluding a plurality of data groups
accessible by a sender and/or one or more recipients of the electronic mail
message;
10 (if) automatically identifying and obtaining each user-specified element of the
plurality of user-specified elements from the electronic mail message, and
(iii) automatically associating each user-specified element with a said data
group to enable the sender and/or the one or more recipients to collaborate on
the user-specified elements.
15

2. A method according to claim 1, wherein the workspace is an existing

workspace.

3. A method according to claim 1, wherein step (i) further comprises the step of
20 creating a new collaborative workspace, the electronic mail message being

assigned to the new workspace.

4, A method according to any one of the preceding claims, wherein the workspace
is categorised as a shared workspace in which the user-defined elements within
25 the workspace can be collaborated on by the sender and one or more recipients

of the electronic mail message, and a private workspace in which the data
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groups within the work space can be collaborated on only by the sender of the
electronic message, and the method further comprises the step of:
selecting whether to assign the electronic message to a shared workspace or to

a private workspace.

5. A method according to claim 4, further comprising the step of selecting whether
to categorise the electronic mail message as a shared message within a said
shared workspace in which the user-defined elements can be collaborated on
by the sender and the one or more recipients, or as a private message within a

10 said shared workspace in which the user-defined elements can be collaborated

on only by the sender of the electronic mail message.

6. A method according to ahy one of the preceding claims, further comprising the
step of generating a message identifier based on the electronic message.
15
7. A method according to claim 6, further comprising the step of storing the
identifier in association with each user-specified element after each element

has been associated with the data group.

20 8. A method according to claim 6 or 7, further comprising the step of associating

the identifier with the workspace to which the electronic message is assigned.

9. A method according to any one of claims 2 to 8, wherein the existing workspace
or the newly created workspace is stored in a computer system local to the

25 sender of the electronic message.
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10. A method according to claim 9, wherein the assigning step is performed at the

computer system local to the sender of the electronic message.

11. A method according to claim 10, further comprising the step of prompting the
5 sender of the electronic message to select whether to assign the electronic

message to a workspace, prior to the assigning step.

12. A method according to any one of the preceding claims, further comprising the
step of transmitting the electronic message over a communications network to

10 the one or more recipients after step (iii).

13. A method according to claim 9, wherein the plurality of user-specified elements

includes electronic mail addresses of the one or more recipients.

15 14. A method according to claim 10, wherein the plurality of data groups includes a
people data group and step (iii) further comprises the step of associating the

addresses of the one or more recipients with the people data group.

15. A method according to any one of the preceding claims, wherein the plurality of

20 user-specified elements includes a message body of the electronic mail

message.

16. A method according to claim 15, wherein the plurality of data groups includes a
discussion data group, and step (iii) further comprises the step of associating

25 the message body of the electronic mail message with the discussion data

group.
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17. A method according to claim 15 or 16, wherein the message body includes new
text yet to be associated with the discussion data group and old text already
associated with the discussion data group, the method further comprising the
steps of identifying and obtaining the new text, and associating the new text

5 with the discussion data group.

18. A method according to claim 17, wherein the identifying step comprises
checking the format of the message body to identify the new and old text in the
message body.

10
19. A method according to any one of the preceding claims, wherein the plurality of

user-specified elements includes files attached to the electronic message.

20. A method according to any one of claims 15 to 19, wherein the plurality of user-
15 specified elements includes hyperlinks contained in the message body of the

electronic message.

21. A method according to claim 19, wherein the plurality of data groups includes a

file data group, and step (iii) further comprises the step of associating the files

20 with the file data group.

22, A method according to claim 20, wherein the plurality of data groups includes a
file data group, and step (ii) further comprises the step of associating the
hyperlinks with the file data group.

25
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23.

24,

25,

26.

27,

28.

A method according to any one of claims 15 to 22, wherein the plurality of user-
specified elements includes time and/or date information in the message body

of the electronic message.

A method according to claim 23, wherein the plurality of data groups includes
an event data group, and step (ii) further comprises the step of associating the

time and/or date information with the event data group.

A method according to any one of claims 12 to 23, wherein the assigning step is
performed at a recipient computer system local to the one or more recipients of

the electronic message after the electronic message is received by the recipient

computer system.

A method according to claim 25, further comprising the step of, prior to the
transmission at the sender’'s computer system, annotating the electronic mail
message with a first annotation field which allows the recipient computer
system to automatically assign the received electronic mail message to a
collaborative workspace local to the recipient computer system upon receipt of
the electronic mail message at the recipient computer system, the said
workspace having a plurality of data groups with each user-specified element of

the electronic message being automatically associated with a said data group.

A method according to claim 26, wherein the local collaborative workspace is

an existing workspace.

A method according to claim 26, further comprising the step of creating a new

collaborative workspace based on the first annotation field and wherein the
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0 electronic mail message is assigned to the newly created collaborative

workspace.

29. A method according to any one of claims 26 to 28, further comprising, prior to
5 the assigning of the electronic message to the collaborative workspace at the
recipient computer system, checking automatically whether the electronic

message is annotated with the first annotation field.

30. A method according to any one of claims 26 to 29, further comprising the step
10 of replacing the first annotation field of the electronic message with a context
bar for directing the one or more recipients of the electronic message to the
local collaborative workspace containing the user-specified elements, the
context bar being viewable together with the electronic message by the one or
more recipients.
15
31. A method according to claim 30, wherein the context bar includes a hyperlink

pointing directly to the collaborative workspace.

32. A method according to claim 29, further comprising the step of applying a set of
20 heuristic rules to the received electronic message to automatically determine
whether the message is to be assigned to a workspace, if the electronic

message is not annotated with the additional information.

33. A method according to claim 32, further comprising the steps of automatically
25 identifying and obtaining selective user-defined elements of the electronic mail
message, and checking whether the selected user-defined elements has been

previously assigned to an existing workspace, and assigning the electronic mail
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message to the existing workspace if the heuristic rules determines that the

selected user-defined has already been previously assigned

34. A method according to claim 32 or 33, wherein the heuristic rules are defined by

5 the one or more recipients of the electronic mail message.

35. A method according to claim 30, further comprising the step of prompting the
one or more recipients to select whether to assign the electronic message to a
selected workspace or to create a new workspace for assigning the electronic
10 message, if the heuristic rules cannot automatically determine that the message -

is to be assigned to a collaborative workspace.

36. A method according to any one of the claims 26 to 35, further comprising the
steps of, prior to the transmission, annotating the electronic mail message with
15 a second annotation field at the sender’s computer system which allows
recipients unable to create the local collaborative workspace based on the first
annotation field to still collaborate the user-specified elements based on the

second annotation field.

20 37. A method according to claim 36, wherein the second annotation field includes a
hyperlink to direct the one or more recipients to a website remote from the
recipient computer system and which hosts the collaborative workspace to
enable the one or more recipients to still collaborate on the user-specified
elements.

25

38. A method according to any one of claims 25 to 37, further comprising the step

of generating a filtering identifier based on the assigned workspace of the
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electronic message, and annotating the filtering identifier to a selected user-

specified element of the electronic message.

39. A method according to claim 38, further comprising the step of filtering the
5 electronic message to appropriate electronic mail client folders based on the

filtering identifier for retrieval and viewing by the one or more recipient.

40. A method according to claim 38 or 39, wherein the selected user-specified
element is a subject field of the electronic mail message, and the filtering

10 identifier is annotated to the subject field.

41. A method according to any one of claims 12 to 40, wherein the communications

network is the Internet.

15 42. A method according to any one of claims 12 to 40, wherein the communications

network is the Intranet.

43, A method according to any one of claims 1 to 8, further comprising a plurality of
electronic mail messages, and wherein the method further comprises the step
20 of assigning each electronic mail message to respective collaborative

workspaces according to subject matter of the electronic messages.

44, A method according to claim 43, wherein a said message identifier of an
electronic message is associated with the plurality of data groups of a said

25 workspace to which the electronic message is assigned.
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45. A method according to any one of the preceding claims, wherein each data
group in the workspace are viewable simultaneously by the sender and/or the

one or more recipient of the electronic mail message.

5 46. A method according to any one of the preceding claims, wherein the plurality of
data groups is associated with a data storage arranged to store the plurality of
user-defined elements associated with respective ones of the plurality of data

groups.

10 47, A method according to any one of the preceding claims, wherein the assigning

step is performed automatically.

48. A method of managing a collaborative workspace assigned with a plurality of
electronic mail messages, each mail message having a plurality of user-

15 specified elements, the workspace having a plurality of data groups with each
user-specified element being associated with a said data group, the method
comprising tvhe steps of:

(i) generating an unique message identifier for each electronic message, and
(if) storing the identifier in association with each user-specified element of the

20 said electronic message.

49. A method according to claim 48, further comprising the steps of selecting a said
user-specified element, and automatically obtaining the message identifier
stored in association with the selected user-specified element and identifying

25 the rest of the user-specified elements which has the same message identifier.

50. A method according to claim 48, further comprising the steps of
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selecting first said user-specified element within a workspace,

automatically obtaining corresponding message identifiers stored in association
with the first said user-specified element, and

identifying a first list of mail messages within the workspace which are

5 associated with each of the corresponding message identifiers.

51. A method according to claim 50, further comprising the steps of:
identifying a second said user-specified element,
determining the presence of the second user-specified element in the first list of

10 mail messages;
identifying a second list of mail messages based on the presence of the second
user-specified element in the first list of mail messages; and
obtaining a number of different message identifiers in the second list of mail
messages.

15 52. A method according to any one of claims 48 to 51, wherein the plurality of user-
specified elements includes electronic mail addresses of a sender and/or of one
or more recipients of the electronic mail message, a message body of the
electronic mail message, files attached to the electronic message, and time
and/or date information in the message body of the electronic message.

20

53. A method of processing an electronic mail message to be sent from a sender to
a recipient, the method comprising the steps of:
(i) prompting the sender to select or create a filtering identifier to associate with
the electronic mail message, and

25 (ii) transmitting the identifier in association with the electronic mail message.
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55. A method according to claim 54, wherein the electronic mail message includes
a plurality of user-specified elements, each element being associated with a
said data group to enable the sender and/or the recipient to collaborate on the

10 user-specified elements.

56. A method according to any one of claims 53 to 55, wherein the identifier is

tagged to a subject field of the electronic mail‘message.

15 57 A method of processing a received electronic mail message having a plurality of
user-specified elements and a filtering identifier, the method comprising the
steps of:

(i) identifying and obtaining the filtering identifier, and
(i) appending the identifier to a selected user-specified element of the received

20 electronic mail message.

58. A method according to claim 57, further comprising the step of filtering the mail

message based on the appended identifier.

25 89. A method according to claim 57 or 58, wherein the selected user-specified

element is the subject field of the received electronic message.
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60.

61.

62.

63.

61

- A method according to any one of claims 57 to 59, further comprising the step

of assigning the electronic message to a collaborative workspace having a
plurality of data groups prior to the transmitting step (i), the plurality of data
groups being accessible by the sender and/or the recipient, and wherein the

identifier is in the form of the workspace’s name.

A method according to claim 60, wherein the electronic mail message includes
a plurality of user-specified elements, each element being associated with a

said data group to enable the sender and/or the recipient to collaborate on the

user-specified elements.

A computer-readable medium on which is stored a program module comprising
instructions which, when executed by a computer, perform the method

according to any one of the preceding claims.

A system for providing a collaborative workspace based on an electronic mail
message having a plurality of user-specified elements, the system comprising:
means for assigning the electronic mail message to a collaborative workspace
having a plurality of data groups accessible by a sender and/or one or more
recipients of the electronic mail message;

an identification module arranged to automatically identify and obtain each
user-specified element of the plurality of user-specified elements,

means for automatically associating each user-specified element to a said data
group; and

means to enable the sender and/or the one or more recipients to collaborate on

the user-specified elements.



