METHOD OF POPULATI NG A COLLABORATI VE WORKSPACE AND A SYSTEM FOR PROVI DI NG
THE SAME Background and Field of the Invention 5 The present invention
relates to a nethod of populating a collaborative workspace and a system
for providing a collaborative workspace. The use of electronic

comuni cations and digital docunments is pervasive in today's 1o

i nformati on age. The energence of el ect rloni ¢ data communi cation has enabl ed

or gani sat i ONMETHOD @ptﬁOPULA'ﬂN@Acmeo@mVEVWRKSﬁmE ANBK
partners alike can work closely toget her or col |l aborate on projects

W thout being constrai nedg boundar| es.

Col | aborati ve software applvlgc ons suc %W?ﬁ% Qui ckpl aceTM and

M crosoft Sharepoi nt Team Servi cesTM have been created to 15 facilitate
such col | aboration activities that revol ve around comuni cati ons,
informatiop_ _and docu ts . sharing, and coordination of activities and
events bet RRSHIYNG AN Fe AU s. Such applications typically include
tools to coordinate |nfornat|on sharl ng (e.g. use of shared folders),
conmmuni tat i ons (e.g. threaded di scu55| ons foruns), team nmanagenent (e.qg.
contacts and tasks an event nmana .ca e related 20, to a
proj ect . I—E&%%‘?se” Bg‘iﬂ ©a rF'@iesaK?ﬁ 3‘1'3'9 |°{§’°p‘g %B?Fagﬁ Ive WPECSRBR® AR%t i ons
have not gai ned vvlde Y 'his can be attributed to the fact that
prior art POYSEBPLRGVLH W%CO'QEB'a ¥ PPERRAtave focused primarily on the

col | aboration technol ogy (faster response, 25 nore product features,
support nore sinultaneous users) but such applications are tedious to
set - up.

2The use of electronic communications and digital documents is pervasive in today's

10 information age. The emergence of electronic data communication has enabled
organisations to go both virtual and global. Employees, vendors, and partners alike can
work closely together or collaborate on projects without being constrained by physical

or geographical boundaries. Collaborative software applications such as IBM Lotus
Quickplace™ and Microsoft Sharepoint Team Services™ have been created to

15 facilitate such collaboration activities that revolve around communications, information
and documents sharing, and coordination of activities and events between groups of
individuals. Such applications typically include tools to coordinate information-sharing

(e.g. use of shared folders), communications (e.g. threaded discussions forums), team

management (e.g. contacts and tasks) and event management (e.g. calendars) related

20 to aproject.

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

LT
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tedious to set-up.
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For exanple, a collaborative application for setting up a group workspace
conventionally requires the foll ow ng pre-coll aboration set-up to be
performed by a workspace initiator before any collaboration activity can
begin: (a) Create Wrkspace, 5 (b) Add Menbers, assign rights, and send
imnvitations (usually via e-nail), (c) Ypload File/Docunents, (d) Send
Di scussions and (e) Initialize Calendar. Upon conpletion of these steps,
t he wor kspkare exampieat ar collatiorativen apali¢atibor f@acettingviuped drouprewbekspaae ()
Read e-mail invitation, (g) Accept Invitation, (h) Navigate to
col | abor at canvestidnally (requissctbesiellawihy polersnllabedation dsatupt tal be peyfomadd tparae | f
required, and finally 15 (j) Login and Participate. Wile such steps may
be consi dewertspdue ihitiatorbefase amegollaberation aetaity garsbegintar d  requi renents in
col | aborati ve groupware workspace applications, they incur the drawback of
hi gh- over heads &) GreatpVéorkemhiceat ed set-up is required before the first
col | aboration action can occur through the workspace applications. 20 The
above sieps ar e(b)reddemeapeadsgnl ightd) @and ceng awvitations (ddualiynviaeainaiypr k
practice of comunicating and sharing information through el ectronic mail
(or e-mail), an()UpleadiRile/Dwmamzesn proposed to adapt known col | aborative
applications to work with e-nmail applications to reduce the set-up tine.
For exanpl e, Shah&eadmiddvssioabhes users to 25 col |l aborate on files attached
to Mcrosoft Qutl ookTM by creating workspaces based on

(e) Initialize Calendar.

Upon completion of these steps, the workspace initiator must then wait for each invited
10  member to:
(f) Read e-mail invitation,
(g) Accept Invitation,
(h) Navigate to collaboration site,
(i) Successfully download and install any software if required, and finally
15 () Login and Participate.
While such steps may be considered the “norm” as they are virtually standard
requirements in collaborative groupware workspace applications, they incur the
drawback of high-overheads since pre-meditated set-up is required before the first
collaboration action can occur through the workspace applications.
20
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 attached to Microsoft Outiook™ by creating workspaces based on

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



the file attachnent. However, this is inflexible and has its limtations. 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-nmails, or the predom nance of "junk™ mails in
ore's el ectronic inbox, which is a majgr contributor to information
overload in e-mail|l systens. To resolve this, a typical 5 solution involves
t he i npl enEattedrj the ek ofeamaild b¢ arceliathattivdetoelchass fapthen eroBieds since e-mails
characteristics, based either on user feedback, content analysis, Bayesian
conput at i oae, desigiddsés aofimpleastoreadntt-esward weschgmg systerh e Acfirsimdidwback is
originating fromany nenber of these lists are always permtted through
(so- cal | edspashietmeailsi, st #e)predominamgesof “Dnkt kails (hsonetadibetebriidindok, whict is'a) .
However, prior art solutions do not address the 10 probl em of "occupati onal
spant, or oe@Eresstributtritd nfémetion ravetieat pae-mat systexanioassolive thisice typicaki | s
containing jokes fromcoll eagues and friends, as well as the non- judicious
excessiye adlutien dfivdies ‘tHeC'imbemtantationn of-spaint .filtStsc hhat- aeidcs apemgenasipl |y

i gnored by conventional spamfilters, for fear of generating "fal se

rej ects". dharactedsteapalodseds elthgni bh caler, feedisavkupednitental arzpam®, h@aydswsn
estimated to be a significant 15 proportion of total corporate e-mail. A
second dr avbapiltatidnsysf iiEds 6f gradil adFesses@r damamatwhere oalls bagibdtigl frRekKamf
structure and context in the user interface to facilitate collaboration
acti vi ti esnsmter a$ tHasadistsgaro aai®ays pdrmted ihedugdnbs-chled WHreKBEOLOr always
docunents, projects and tinelines. Typical e-mail 20 interfaces (for e.g.
M crosoft ©Guwckebkddvtalled thtdaksTew™.r biowbBd) prioe adesblgtiets @b A hidresd die
conveni ent viewi ng of incomng e-nails rather than for collaboration

pur poses aptbbldrhius “beoupatidredl rsphim™ bralis€less eftidilgrframn ttrdstdd partivs | ExfhpléLyval

al so involves the use of freetext search, such as Gmil by 25 Google.
However, f ireRidexé-nsfiarcntaiieg jokes Hormeedibxguedpasy fridnae, bY ReelPhs Shé Wohur ed

judicious excessive abuse of the “CC” feature in e-mail. Such e-mails are generally
ignored by conventional spam filters, for fear of generating “false rejects”. This

drawback is significant, as occupational spam has been estimated to be a significant

15 proportion of total corporate e-mail.

A second drawback of using e-mail as a collaboration tool is the lack of structure and
context in the user interface to facilitate collaboration activities such as finding names
of participants to a workgroup, documents, projects and timelines. Typical e-mail
20  interfaces (for e.g. Microsoft Outlook™ and Lotus™ from IBM) are designed primarily

for convenient viewing of incoming e-mails rather than for collaboration purposes and

thus have their limitations.

Prior art for e-mail retrieval also involves the use of freetext search, such as Gmail by
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



search frequently needed for group collaboration, such as "What are ny
meetings for 4 next week?" or "Who is attending today's neeting and has
not yet read the design docunent?". As it is appreciated, both
conventional workspace col |l aborative applications and use of 5 e-nail
systens as a collaborative tool have the4r limtations and thus, there is a

Summary.of NERCVERY ot JHAY b FRETERE ey Baphb i Brs elhyet Rodiins dRoB81 at os

to met hod EY)! u%gﬁbenlfor popul ating col |l aborative workspaces with
information Tromel'ectronic mail nmessages. According to a first aspect of
the present invention, there is provided a nethod of populating a
col | aborative workspace with a plurality of user-specified elenents of an

assi gni ng THe! BBl s ke %@%ﬁﬁ%[%?%‘?s%“%?é@lﬁé&e%sb?@g%eooﬁ the
i i . | . 1.nGQ Of. at a
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el ectronic ' R B, | Lfying and obtaining each
user - speci ff%h%ﬁ@%q%t %‘4‘1’)&‘53%% al |r%\§gééé% h@ﬁ@gsts&%%\geci fied elenents from
the electronic mail nessage, (iii) automatically associating each

user-specified elenent with a said data group to enable the sender and/or
t he one or ko . to collaborate on the user- specified el enents,
and (iv) g SR IW(Ilr'f}'c’%e identifier based on the el ectronic nessage;

and 25 (v) storing the identifier in association with each user-specified
el enent after each elenent has been associated with the data group. 5

10 In general terms, the present invention relates to method and system for populating

collaborative workspaces with information from electronic mail messages.

According to a first aspect of the present invention, there is provided a method of
populating a collaborative workspace with a plurality of user-specified elements of an
15 electronic mail message, the method comprising the steps of:
(i) assigning the electronic message to a collaborative workspace based on the said
electronic message, the workspace including a plurality of data groups accessible by a
sender and/or one or more recipients of the electronic mail message;
(i) automatically identifying and obtaining each user-specified element of the plurality
20  of user-specified elements from the electronic mail message,
(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, and
(iv) generating a message identifier based on the electronic message; and
25  (v) storing the identifier in association with each user-specified element after each

element has been associated with the data group.



An advant age of the described enbodi nent of the present invention is that
the proposed nethod alleviates a need of the tedious setting-up and
preparatory work of popul ating a workspace before a plurality of users
(sender and recipients of the electronic nail nessage) can col |l aborate on
the data (i.e. the user-specified elenmemis). 5 The normal e-mail can thus
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assign the |c nNess
wor kspace. Further, the mail message itself can also serve as an identifier within the workspace

and in relation to other workspaces, when there is a plurality of workspaces, and thus if
one user-defined element is associated with two workspace’s data groups, the user-

15 defined element can be identified based on the mail message.

Typically, the workspace is an existing workspace, or alternatively, step (i) of the
method further comprises the step of creating a new collaborative workspace, the
electronic mail message being assigned to the new workspace.
20
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
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
25 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



Further, there may al so be an option to sel ect whether to categorise the
electronic mail 6 nessage as a shared nessage within a said shared

wor kspace in which the user- defined elenments can be coll aborated on by the
sender and the one or nore recipients, or as a private nessage within a
sai d shared workspace in which the user-gefined elenents can be

col l aborated on only by the sender of the electronic mail nessage. 5 The
stored i defMSSEReR aéeﬁ]s%%r edSBESAge Pk Ansad éBﬁ"tegx‘t’Qféﬁp%C@a'F‘c‘Mh'%g'&j UB®T- one
user- specified el ement tcaob a%n the rest of the user-specified elenents
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nmessage). 10 The nethod may further ¢ rise the step of associ at| t he
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The method is applicable to hoth a sendin nd recejvin arty. Thus, the
existing wsETSee B colabormikd on Bri By dir Shotksplbe Sfeelome el Grestase:
conputer. systemlocal 15 to the sender of the electronic nessage, and the
assi gni ﬁg step nmay be perfornmed at the conputer systemlocal to the sender

of the electronic ssage. In this,cas t he et hod i ncl ude the ste

of prompt i ngeueddamoan fie USeE It PO Aoeultuat arQLbati dharhaset o "
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el enents includes electronic mail addresses 25 of the sender and/or one or
nore recipients, and the plurality of data groups nmay 7

10 The method may further comprise the step of associating the identifier with the

workspace to which the electronic message is assigned.

The method is applicable to both a sending and a receiving party. Thus, the existing
workspace or the newly created workspace may be stored in a computer system local
15  to the sender of the electronic message, and the assigning step may be performed at
the computer system local to the sender of the electronic message. In this case, the
method may include the step of prompting the sender of the electronic message to
select whether to assign the electronic message to a workspace, prior to the assigning
step.
20
Typically, the electronic mail message is transmitted over a communications network to

the one or more recipients which may be the Internet or an Intranet.

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

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



include a people data group and step (iii) further conprises the step of
associating the addresses of the sender and/or one or nore recipients with
the 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 di scussion data group, and step
(ii1) may f e the_ s

t bod
el ectronic kr%¢$ ?782%92883 RYP ﬁ@dare '%glf ?hgff"afr'%ﬁéﬂ S{m %aa??é% Oﬁ% tB?)dy
i nclud t ted w |on
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met hod further corrprl SI ng the steps of identifying and obtaining the new
text, and associating the new text with the discussion data group. In this
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hyperllnks contalned ssage Rectronic nmessage, and the
plurality of data groups may |nclude a file data group, and step (ii) may
further conprises the step of associating the hyperlinks with the file

andi or | aat & CRTePadt Pal Mo el eew SR EF R ag P pRIR LS f¥Rlrp o %j%%iatgiefm
t
R &&We%%c%%éﬁ‘.’f‘é@e%ﬁr%gﬁmat'egﬂ'tﬁiﬁ%%? S%S*%%@’@Pﬁ!@gﬁ%@? date

I nformati of, ek BofBAsifiy A stéld & i@rihg &hd obtaining the new text, and associating

the new text with the discussion data group. In this respect, the identifying step may
comprise the step of checking the format of the message body to identify the new and
old text in the message body.
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 (ii) 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.



In the case of the nmethod being perfornmed at a recipient's conputer system
the assigning step is perfornmed at a recipient conputer systemlocal to
the one or nore recipients of the electronic nessage after the electronic
nmessage is received by the 5 recipient conputer system Advantageously,
the method further conprises the step of, prior to the transnission at the
sender's conputer system annotating the electronic nmail nessage with a
first annotation field which allows the recipient conputer systemto
automatically assign the 10 received electronic mail nmessage to a

col | abor atihvibe vaas& sgfafbe rnethatl thaing perforeadoat At recipientst emmyert S/stany othe
receipt of the electronic nmail nessage at the recipient conputer system

t he sai d vassignpgcsiei & perfprened| atraatdcipjent fcodmuter grystepslosalt to thane or more
user-specified element of the electronic nessage being automatically
associ at edevipichtsr efsthe adléatmnanmessagke dftee tsaietbcprbuicahédsagefis dedevedrmutpe. 15
The nmethod nmay further conprise the step of creating a new coll aborative
wor kspace rebipiaticamputéresykitenst annotation field and wherein the electronic
mai | message is assigned to the newy created coll aborative workspace. The
met hod may al so conprise, prior to the assigning of the electronic nessage
to the collaborative workspace at the recipient 20 conputer system

checki ng atdvamtigeoad!y, thavnedtiedt further edremrises the siep s Agor its thentrisatissibn a4 t h
the first annotation field. Preferably, the nethod further conprises the
step of repkasEndegrd kembutes tsyatengtaxinotating iteé cieddfonichmatt reedsagaivithne Sesge
wth a context bar for directing the one or nore recipients of 25 the

el ect r oni canmetatiag dicldontitie allawsathe retipighiocortputer syetdns fregRorpatidally Bsdigh thee user

specified el enents, the context bar being viewable together wth the
el ect r oni crecevss agetrbyic trhail aeesaye 04 eoligsrativenivsrksPace 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.



Advant ageously, the context bar includes a hyperlink pointing directly to
the «collaborative workspace. 5 The nmethod may further conprise the step of
applying a set of heuristic rules to the received electronic nessage to
automatically determ ne whether the nessage is to be assigned to a

wor kspace, if the electronic nessage isgnot annotated with the additional
information. The rule may specify that the nethod further conprises the
steps of automatically identifying and obtaining selective user-defined

el ements of the electronic 1o mail nessage, and checki ng whet her the

sel ect ed usktanthgbously]l ¢heementext hizes bedutdespaevwyparkiky pégingnditedtly dm tei sting
wor kspace, and assigning the electronic mail nessage to the existing

wor kspace doflatidretiieemorksitace. r ul es det erm nes that the sel ected user-defined
has al ready been previously assigned. 15 Advantageously, the heuristic
rules are defined by the one or nore recipients of the electronic mail
nmessage. The nethod may further conprise the step of pronpting the one or
nor e reci pirentngetitod may fertter wheiphiss tHeostap <f gipplying & ketcofr levristicradesatpethieo a
sel ected workspace or to create a 20 new workspace for assigning the

el ect r oni cedEgsshgectroric tessagruto attoroatiazlly seteaminetwisitierthe meskage debdem ne
that the nessage is to be assigned to a collaborative workspace.

Pr ef er abl yassigned et watkspaige f ifithetedgctronitpméessage irencttampstatdd, with theradditionale
transm ssion, 25 annotating the electronic mail nessage with a second
annot at i oninforrhtibrat Tteh euls enale spscifyCibap itee mesiysd durthshi comprise ise rstepispofent s
unable to create the | ocal collaborative workspace based on the first
annot at i onadtomhticallp identifyingcand abtiniag eelebiveusser-dsfirasti diéradnts @f tiel eteatrinic based
on the second annotation field. The second annotation field may include a
hyper | 100k inail thaseage,t okl onecking Whéther 6 pelectes user-definelisélémentenzisebdenom t he

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

user-defined has already 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



reci pi ent conputer system and which hosts the coll aborative workspace to
enable the one or nore recipients to still collaborate on the
user-specified el enents. 5 Advantageously, the nethod further conprises the
step of generating a filtering identifier based on the assigned workspace
of- the el ectronic nessage, and annotatijgg the filtering identifier to a
sel ected user-specified elenent of the electronic nessage. 1o The net hod
may furt heslercentpriased tdme tret egeont &nrdotationnfield.nEheIsecomc @nootaties digld may
appropriate electronic mail client folders based on the filtering

i dent i fi erindlade adiyperiniato dingtt the ene g ninye trécipients tora websiter ok &am thehe

sel ected user-specified elenment nmay be a subject field of the electronic
mai | nmessagepieancbrhger systezn iang whikmhasts the erdigbdretiveawntkspaerito enablesthsubj ect
field. 15 The method is particularly advantageous when there is a plurality
of el ect r comecormmirk recigissta ge stillsaofiabdrhtet ort the uset-$pedified elémeentsonpri ses t he
step of assigning each electronic nmail nessage to respective coll aborative
wor kspaces according to subject nmatter of the electronic nessages. In this
case, a nessage identifier of an electronic nmessage may 20 be associ at ed

wi th the pAduaatdgegusly, thet enetfraniufisthef eongmisds vibe ksppcef geneshiingh at fikering

el ectroni c nessage is assigned. Each data group in the workspace may be

vi ewabl e sitdentlfieabasmdsdry theyassigaed evndespaca ntitherel¢diniomeessagapard aruitatingnt  of
the electronic mail nessage. The plurality of data 25 groups may be

associ at ectheffittérirey identdies tooa selected usereppecified sieorept ofHbe glagtrahictnyessageiser
defined el enents associated with respective ones of the plurality of data
groups. 11 Advantageously, the assigning step is perforned automatically
to reduce nmanual intervention. Preferably, the nethod further conprises

t he st ap ofheehethdd mepyafurther comprise the step of filtering the electronic message to

appropriate electronic mail client folders based on the filtering identifier for retrieval 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.



wor kspace froma plurality of workspaces prior to the assigning step. 5 1In
a second aspect of the invention, there is provided a nethod of managing a
col | aborati ve workspace assigned with a plurality of electronic mail
nessages, each mail nessage having a plurality of user-specified elenents,
t he workspace having a plurality of dafma groups wth each user-specified
el enent beiny associated with a data group, the nethod conprising the

steps of : ABVant3gequsler e REsigning nsterids mestorged j aldomatidally th oredece Imanual
el ectronic, msssa,ge, and (ii) storing the identifier in association with
each user - SFE¥EYIPRy Fsgferatit.” Bte trthed farthen semposes thesstapeof Belectins sage

identifier |links each user-elenment contextually (since all the user- 15
el ement s oYOARACSHTRIN apirality o wortksacassior tecthe iassigning stapd t hus, when a
search is made for a particular elenent of a electronic nessage, the rest
of the elenents related to the electronic nessage can be identified in
accordance W th the nessage identifier. In this way, a contextual search
can be tonllu@t38FONdRspeeh at iif ynveplien, nibeteo Piovidedr a coaihod sefsmahagisg eps  of
sel ecting a user-specified elenment, and automatically obtaining the
message i dENEPPRlYe WoBsRaCce Assigrest wihiRIumlibhof elestrerit evalktheasagesspaati f i ed
el ement and jdentifying the rest of the user-specified elenments which has
the same nEEL BRSSPSR ABYINY & Plupiapk uspssnesified elemantmrthe waskspaes haeingsed t o
obtain information about a user-specified 25 elenment quickly and thus the
met hod mayPHAIVHI et gioups #ithrachuspssracified | elememdeing associatdddwith a data
user-specified elenent, within a workspace, automatically obtaining
cor r espond?YP: tﬁ%é’?&'@i@ GRRItSiTG B stepe@fed in association with the first
said user-specified elepent, and 12 identifying a first list of mail
messagts vf' $RNRTAIRE ARANIGS IReSSRAR idenkifier farenshielgcignisimessagacindof t he
correspondz..sl% rT.essgge identifiers, . _ _

i) Storing the' identifier in association with each user-specified element of the said

electronic message.

The message identifier links each user-element contextually (since all the user-
15 elements of the same email have the same identifier), and thus, when a search is
made for a particular element of a electronic message, the rest of the elements related
to the electronic message can be identified in accordance with the message identifier.

In this way, a contextual search can be conducted.

20  Preferably, the method further comprises the steps of selecting a user-specified
element, and automatically obtaining the message identifier stored in association with
the 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



Preferably, when two user-elenents are involved, the nethod may further
conprise the 5 steps of: identifying a second said user-specified el enent,
determning the presence of the second user-specified elenent in the first
list of mail nessages; identifying a second list of mail nessages based on
t e presence of the second user-specified element in the first list of
mai | nmessages; and obtaining a nunber of different message identifiers in
t he second'den¥yingf firgl list pbmal qressades Wishin the Workspane whioh afe assoofated with
user-specified el ements includes electronic mail addresses of a sender
and/ or of 83 Ftheeereespendipy amssags idendiess.ectroni ¢ mail nessage, a nessage
body of the electronic mail nessage, files attached to the electronic
nmessage, and tinme and/or date information in the nmessage body of the

el ectronic_nessage. 15 In accordance with a third aspect of the invention,
there i s pPtigrably. wherMouseselepgrizasinyrjved the methodmay fugthér copymisgdhe o be
sent froma sender to a recipient, the nethod conprising the steps of: (i)
pronpt i hg $8BS Sk ifeptifying & seeand sgid useespecified element, dgtermimg the eresence of
associate with the 20 electronic mail nessage, and (ii) transmtting the

i denti fi er thenseeosd cysgrseecifigd elamant dn dbe rfissti Bstnefi maieessgges; Adeniifying e
apparent fromthe described enbodinent, the filtering identifier can thus
be used b§eoRd lisk&f mnaihmessages| basedt e thee prasgacenntl thi secandt tserispesifigr: t o
appropriate 25 folders for retrievable/viewing by the recipient in a nore
accur at e n@lgAept intthe firg figt of seaili Messapesi andrdtaiping ednureler ob difierent meseage ep of
assigning the electronic nessage to a collaborative workspace having a
plurality Benifieraingpreapeonsrlisbel mail mpesagesansmitting step (ii), the

pl ur al il(gy of data groups being accessible by the sender and/or

Typically, the plurality of user-specified elements includes electronic mail addresses of
a sender and/or of one or more recipients of the electronib 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.



the recipient, and wherein the identifier is based on the workspace's nane.
510n the case of a nmail nessage being assigned to nore than one workspace,
then the use of the filtering identifier can identify the different

wor kspaces to which the mail message is assigned. 10 Preferably, the
electronic mail nmessage includes a plurgJity of user-specified el enments,
each el enent being associated with a data group to enable the sender and/or
the reci pMerst specitically altivr meathash maye comprises e istépe df elssigeing sthe Télectronic
identifier may be tagged to a subject field of the electronic nmail nessage.
15 The t hi m@ssagsetct a caliakaraliyebeoriiskasechhving adwality dof fata goaupiseprior amdhenhi ch
forms a fourth aspect of the invention, in which there is provided a

met hod of parsreitiogistera(ii), dbe plueality ofl data gunipe beimglacressitie) by litzes sergleaapd/ar al i ty
of user-specified elements and a filtering identifier, the nethod

conpr i si ngthetfecipiea @ndwherain the)identidiar istbaised)oa the wirkspavefsgnane filtering
identifier, and (ii) appending the identifier to a selected user-specified
el enent5 of the received electronic nail nessage. At the receiving end, the
filtering identifier is thus appended to a sel ected user- 25 specified

el ement anhh thawase of envaihtriessrde keimpinbsigngsl iocmbieothat @ne lyeorkspace gibee the 0

|l ook for the identifier to suitably filter the e-mail. 14 Preferably, the
sel ect ed udts ofhecfitering ideetifiencan dderiéy thebpiFfetent iwarispated ke whiabethe adail

el ectronic nmessage. The nethod may further conprise the step of assigning

t he el ect r BY¢Peagd8 888/8"¢b a 5 col | aborati ve workspace having a plurality
of data groups prior to the transmtting step

10  Preferably, the electronic mail message includes a plurality of user-specified elements,
each element being associated with a data group to enable the sender and/or the

recipient to collaborate on the user-specified elements.

The identifier may be tagged to a subject field of the electronic mail message.

15
The third aspect can also be adapted for use at the recipient and which forms a fourth
aspect of the invention, in which there is provided a method of proceséing a received
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.



(i), the plurality of data groups being accessible by the sender and/or the
reci pient, and wherein the identifier is based on the workspace's nane.

Al so, the electronic nail message may include a plurality of
user-specified el enents, each elenent being associated with a data group
t o enabl e the sender and/or the recipiep to collaborate on 1o the
user-specified elenents. The present invention also relates to a

conput er - r Reeteibbly, thedbelecten uski-spedificdselemedt & ther sgpiech fimld wf éhe deqrivedi ng

i nstructions which, when executed by a conputer, perform the above

descri bed etectrapismedsmgeurt her, the present invention also relates to
apparatus (systens) for perform ng the above described nethods, including
a systemfor providing a collaborative workspace. Qher features and
advant ages of the present invention will becone apparent fromthe 20

f ol | owi ng Tra Hiethadl eey durther icompaise dhep stepeafrasdigeimp dtié redactrooic messagaveat i on,
taken in conjunction wth the acconpanying figures. Brief Description of
t he Dr &wi nepllabgraivehwdrkspaceshaying Aepluralite of data grburs prisw th ¢hedtsananiittiod stepy way
of exanple, with reference to the acconpanying draw ngs in which, 15
Figure 1 i@) theoplarelitydf dglecaroppobeing agcesaibipviey the sanddr andinrdine seainient aaridng
envi ronnent according to a preferred enbodi nent of the present invention;
Fi gure 2 iwheref thekidgntifigr denbesed anelhayweikspane'sataoe dAlsg, the aleptrertie maild
enbodi ment of the present invention; 5 Figure 3 is a flowhart describing
post - pr oce®Eepsages maysingiudam dliirgdy nef esarwpecified elementaceach etpnant theinge- nai |
client nodule of Figure 1 and prior to its transm ssion; Figure 4a

i |1 ustr at eassesiatachwifh @ data groups ter eriahtecth seedertandios fhearecipienktaeniiab@ate on

10  the user-specified elements.

The present invention also relates to a computer-readable medium on which is stored a
program module comprising instructions which, when executed by a computer, perform
the above described methods.

15
Further, the present invention also relates to apparatus (systems) for performing the

above described methods, including a system for providing a collaborative workspace.
Other features and advantages of the present invention will become apparent from the
20  following detailed description of a preferred embodiment of the invention, taken in

conjunction with the accompanying figures.

Brief Description of the Drawings

25 Embodiments of the invention will now be described, by way of example, with reference

to the accompanying drawings in which,



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

wor kspace 10 assignnent; Figure 5a to 5d are flowcharts descri bing
respectively extraction of People (P), D scussion (D), Files (F), and
Events (E) contexts froman e-mail at sfsep 45 of Figure 3; Figure 6 is a
flowchart describing a nethod for processing an incomng e-nail after it
is received by fKigereel nigi & Regh diagrard upreviding FayLaverview 18 &i yper'e Qreerating
illustrates an exanple of an annotated e-mail of a Class 1 recipient which
has been agnvirgmaentascoigingoto anpretered eredineent ofFthguireserid invehtist r at es an
exanpl e of an annotated e-mail of a Cass 1 recipient which has not been
assi gned to anyFigekgpigce; bckudiagrae iof |auselewnt sesvernaecaadipg etooh prefearadot at ed
e-mail of a Class 2 recipient 20 which has been assigned to one or nore
wor kspacesempedimeat @ghe prlegentrimesgorsonst ructing an e-mail filtering rule in
Mcrosoft Qutlook Express for filtering e-mails that has been specially

t agged by t he plriautsrdisea fipwghast describingawst-prpcessivg Btepsiof) @n oulgping e-amail
illTustration of constructing an e-mail|l filtering rule in Mcrosoft 25

Qut | ook f odftaripracepsing by these-mailichient megyieeldrigwp dcand pripr taidgeanspyissidre
pre-processing of an incomng e-nmail; 16 Figure 9 is a flowhart
illustrating a ngurote flbistrategrars exampleodfes sisay interfacecanstey 4foof &iguoe & ed
e-mail by the heuristic nodule of Figure 6; Figure 10 illustrates a user

i nterface pMogpliag prigePegihe: Diassigs oh ewgoings Rl dpawvorkspacext views for the
cont extual managenent of the workspace; and 5 Figure 11 is a flowchart
depi cting t he aFiguie 4thiftusteates amexampialof gaet inteifage to select type of workspace

10 assignment;
Figure 5a to 5d are flowcharts describing respectively extraction of People (P),
Discussion (D), Files (F), and Events (E) contexts from an e-mail at step 45 of Figure 3;
Figure 6 is a flowchart describing a method for processing an incoming e-mail
after it is received by the e-mail server module of Figure 1;
15 Figure 7a illustrates an example of an annotated e-mail of a Class 1 recipient
which has been assigned to one or more workspaces;
Figure 7b illustrates an example of an annotated e-mail of a Class 1 recipient
which has not been assigned to any workspace;
Figure 7c illustrates an example of an annotated e-mail of a Class 2 recipient
20 which has been assigned to one or more workspaces;
Figure 8a illustrates constructing an e-mail filtering rule in Microsoft Outlook
Express for filtering e-mails that has been specially tagged by the pre-processing of an
incoming e-mail;
Figure 8b is an illustration of constructing an e-mail filtering rule in Microsoft
25 Outlook for filtering e-mails that has been specially tagged by the pre-processing of an

incoming e-mail;



navi gati on of the workspace upon receiving a user search request. Detailed
Description of the Preferred Enbodinent 10 1. Exenplary Operating
Environnent Figure 1 is a block diagramillustrating an architecture
overview of a user's operating systemaccording to a preferred enbodi nent
of- the present invention. The system cgprises an electronic mail (e-mail)
client nodule 10, an e-mail server nodule 11, a 15 proxy server nodule 12

| i nked to the dfigemt9 iaadloywshadillustatinges methotfor heuriSlifFprosdssing an frcomiriged t o
t he proxy server nodule 12 and an IN nodule 14 also |inked to the proxy
server nodudreani@tatathe-regikhietive heptistisrmedingof Biggred;cont ext extractor 15 which
receives data fromthe OUT and I N nodul es 13,14 and data stores for

user - defi ned el Egeiet ) Hastratera aiseminterfiape disglayino\RedoipBiseyssimobiles-Eventsext |

Di scussion context, Fi.les context, and 20 Events Context 20, 21, 22, 23,
24. Al t heastextigiews derdhe sonlestugheanadement of theavarksdaspaand  engine 16 and a
synchroni sati on engine 17. The e-mail server nodule 11 interfaces with a
communi Tati ons hguigoi k isd tfloweckartidgpictiag dhe ealgbrihmefior caplextuge searchrandthe
network 18, which is in the formof the Internet in 25 the present

embodi ment Navigadiop obihg warkspace mpanreceiving ateerfsgaesh refwestbot h server and
client nodules 11,10 and functions as a proxy to receive outgoing e-mails
fromthe e- mail client nodule 10, processes the e-mails and then sends the
processed e-mails to 17 e-mail server nodule 11 for transm ssion over the
net wor k 18Detaited Besoriptian ghthaPreferred Empadingeni| so i nvol ves post - processi ng by
the OQUT nodule 13, the details of which wll be elaborated later. 5 The
proxy server nodule 12 al so receives incomng e-mails frome-mail server
module 11 (fromthe network 18), processes the e-mails before sending the
processed &-Fgmplary Qpegatingi Envirpp@aet nodul e 10 for retrieval and vi ewing by
the user. The e-mail client

Figure 1 is a block diagram illustrating an architecture overview of a user's operating
system according to a preferred embodiment of the present invention. The system
comprises an electronic mail (e-mail) client module 10, an e-mail server module 11, a
15 proxy server module 12 linked to the client and server modules 10,11, an OUT module
13 linked to the proxy server module 12 and an IN module 14 also linked to the proxy
server module 12. The system further comprises a context extractor 15 which receives
data from the OUT and IN modules 13,14 and data stores for user-defined elements of
the e-mail including Workspace, People context, Discussion context, Files context, and
20  Events Context 20, 21, 22, 23, 24. All these data stores are then linked to a workspace

engine 16 and a synchronisation engine 17.

The e-mail server module 11 interfaces with a communications network 18 to receive
and send e-mail messages over the network 18, which is_in the form of the Internet in
25 the present embodiment. The proxy server module 12 interfaces with both server and
client modules 11,10 and functions as a proxy to receive outgoing e-mails from the e-

mail client module 10, processes the e-mails and then sends the processed e-mails to



nmodul e 10, which can be a conventional e-nmail client interface, interacts
directly with the user as well as interfaces wth the proxy server nodul e
12 to send and receive e 10 mails on behalf of the user. The IN nodule 14
al so perfornms pre-processing on the e- mails received fromthe e-mail
server nodule 11, the details of which will be explained [|ater. Context
extractor 15 obtains user-specified elenents fromthe e-mails processed by
15 t he OUTe-mail seNempthautes1 1By trangraissias oiverrthe getwerklil 8 f Breeprocessingesf the e-

20, 21, 22, 23,24 whereas Wrkspace engi ne 16 provides an interface to users
to faciliteeis asedwyolves poslorrregsaing kyatha Qlit medhiectd, theTdetailpokwiyelr willdregi ne
16 al so includes a contextual search algorithmto carry out user's search
requests. @ebarateddgtethr oni sati on engine 17 performs periodic data
synchroni sati on between data stores of a |ocal user system and renote data
stores on another user systemvia a comrmunications network 18. The
preferred enbodi nent of the present invention also provides for a relay
server 5 25The)pexygenenpiodule ?Qr@iﬁﬁ? £80pIVEs dicoming enaails dierme-raail senegf maeduld on to
facilitate data synchronisation between a plurality of user systens that

i s not conhkttase the petworkcBhnpiecesseming ednaitsrieferetsending dhe plocessedeasmails
Figure 2 is a block diagramillustrating an architecture overview of the
rel ay ser vigr egnailsgligné modrtre 18\for eelrieahmnds Wewingshyy themugem aldenemailngigot e 30,
system data stores for Wrkspaces, People context, Discussion context,

Fi | es cont ewduleE\enthichcednt b eamyestianiat ednalk gliegtlintegface 3mteraats dgsctiy3eith
Further, the systemincludes a system workspace engine 37 and system
synchr oni sHei uier @agvaicas3ptefarenhwith the proxe sefver medulst 12eto sesdrandsigseivers- and
synchroni ses data stores via a comuni cati ons network 18. The functions of
each mbd®ul B3l pn bebalf bethgcsser.i Thed Noyodule g aisepgfearmsairetpoeeesping on the e-

mails received from the e-mail server module 11, the details of which will be explained

later.

Context extractor 15 obtains user-specified elements from the e-mails processed by
15 the OUT and IN modules 13,14 for assigning to different stores 20,21,22,23,24
whereés Workspace engine 16 provides an interface to users to facilitate access to
workspace data and context. The workspace engine 16 also includes a contextual

search algorithm to carry out user’s search requests.

20  The synchronisation engine 17 performs periodic data synchronisation between data
stores of a local user system and remote data stores on another user system via a

communications network 18.

The preferred embodiment of the present invention also provides for a relay server
25 located remotely from any user to function as a relay station to facilitate data
synchronisation between a plurality of user systems that is not connected via a

common communications network at all times.



10 outgoing e-mail and an incomng e-mail to/fromthe comunications
network 18 is processed. 2. Autonated Wrkspace Update through
Post - Processing of an Qutgoing e-nail 15 After a user (i.e. the sender in
this case) has conposed an e-nmail to be transmtted to a recipient, the
e--mai|l client nodule 10 of Figure 1 sengs the conposed e-nmail to the proxy
server nodule 12 which initiates the post-processing actions by passing the
outgoing e-mail to OUT nodule 13 for processing. 20 Figure 3 shows the
processi ng steps of the OUT nodule 13 upon receiving the e-mail fromthe
proxy ser vigiguneo2lid e blitk diagraseitidgrating ani arshitgetwemmvediew of thepreldy sdredriser t he
e-mail is to be assigned to any workspace. An exanple of a user pronpt is
depi ct ed i systemn.gihreesyétenandmphisesha systerdaparegement mgdules30osystem date storasc k
reply. If the user responds to wuser pronpt by clicking "No" which

i ndi cat es foh¥itorkdpaices, Rxdplestmdexd, Dietussenaiontext yle? Sostpric Exbnth anadtiektrand(i . e.
no assi gnnent to workspace is needed), then no further post- processing is
necessayy Rinectordye31t-3PRi33, i34, BBt @6.nEarthen, theesystamx ynalwtesea systgol wok8pdaer
onward transm ssion to the recipient through the comuni cati ons network 18.
19 On t heergditee 87 reanddsysiem tshiechuismisatioaseginis 38 ovhidheintertates th\the lothek iuaer
"Yes", the QUT nodule 13 generates another user pronpt to allow the user

t o assi gn s$yséeres amd byricbraisesatatasstoreg wana kepentieicatiortsonedworkvdl8y cr eat ed

wor kspace. Figure 4b shows an exanple of 5 this further pronpt which

di spl ays wor kspace-nane |listings of existing shared and private workspaces
for easy selection, as well as neans for specifying new shared and private
wor kspacesThe firetiass ofyracto mddelec willr mow  be- damictibedh by asingoexaspries of Ape an

wor kspaces accessible by a sel ected group of individuals or 10

parti ciipanostgaing é-mail e éamn incormiogrisemaib fto/ffamathet eorermunioatians onétwgrkc thisent
such as docunents to be shared, discussion threads to record

comuni cat poeesseeinber |1i st and

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.



information for team managenent and events for tine-based coordination, and
(id) tools to support collaboration activities such as tools for

sear chi ng, addi ng/del eting team nenbers, or day/week/ nonth cal endar

view ng of events. In addition or alternatively, 15 the user nmay assign the
e--mai|l to one or nore existing Shared werkspaces, by checking on
checkboxes corresponding to the nanes of the Shared workspace nanes that
the user wants to assign to. Also, the user may assign the e-nail to a new
Shared workspace by creating a new Shared workspace nane. In addition, the
user may Gpédie othenttenbeif thheuser mesdonds tditie themBhby elicking: Kégsd.cthei @UA
shared or a private 20 nessage. A shared Message within a Shared wor kspace
i s shar ed mpdie 4Blgenersbes anotin usien pramept Shalew theouser jaaesigittier ¢-msildo@ssage
wi thin a Shared workspace can only be viewed and accessed by the user and
no ot her s. exifling Waglsspace oaltd evrewly erestaddwerkspacek Eigure 4bfshaws an gixample of
information, such as tender price of a project, wthin the sane project

wor kspace thist fuitbery ptamapti whioh rdislays workispacshreanael listingst b existingoeharediand.
recipients of 25 the e-mail). In this way, information relating to a

speci fi ¢ pprojatcworkapades foreeasy eeleptian, es welliasoreansifor spaciyinghewrshaiegrand

bel onging to a project does not need to be separately 20 stored, thus

al | owi ng aprivatr worspanes dd bd asgigald thelcarreot eamailpri vate e-nmails that are
project-related into one single contextual workspace. Private workspaces
are shared workspaces that are restricted to just one nenber. 5 The user
may assign the e-nmail to one or nore existing private workspaces by

checki ng oSiharae skdrkepases are wopcnaiesgaacessibladly afseleptedpgrovaiok ingdidi@isaces. | n
addition or alternatively, the user can assign the e-mail to a brand new
privat & wearkspanie,arsly inclusigt (ihg@ aumeev pf idate stores KepaloengaaepteniGuch adi | | be
appreciated that, with the described enbodi nent, assignnent of e-mails to
wor kspac esdoaingntmtot bet shanep alisenssiamthreads tasegord somoswichtion, exdraerdigt andrai |
system as

Y 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



per normal . Thus, the user can continue the famliar work practice of using
existing favourite e-mail clients and e-mail application servers but at
the sane time use his e- mails as a collaboration tool as will be further
descri bed bel ow. 15 2a. Conputing Unique ID for the e-mail Wth reference
to Figure 3, after workspace assignnmentyy s performed, the system conputes
an unique identification code for the e-mail at step 42 that will be used
20 t hr oughsteredt treissgioing asusen tp consolidate all Isbpredoand iprivate-grmails thal amge
present enbodi ment, this unique identifier is conputed using known

al gor i t hneprojsateieladed IWREoriesis@agentaktyakwyrkspaee. t akes as i nput a nessage
string derived fromthe 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 enbodi ment, the message string is derived fromthe e-mail by
concat enat Private merkspaceriere slardd watksnases thati areirasifipted teridetr one memer |

e-mai| address of the sender of the e-mail, 21 "TGO ", each e-mail address
in the %-nHid usemayi assign ithe ermall tefonener rmoresexisitng private “workspases-hyai |
address in the e-mail's CC field, if any, in order of their |isting

"BCC: ", ea®feckingapn chedrhnxesiepriespondingit ' ransesCof jthe dpriviate aypfkspagesr er of
their 5 listing, "DATE: ", the data of the e-mail, "SUBJECT:", the subject
text of thadditiomapt altefnatively, theMuseragen lagsign threemailsigge@ PRNEf New ePrvaigai | |
"BODY:", the entire body text of the e-mail, if any, 10 "FILES:", nanes of

at t achnent wéikspage, by ceaaying a new private workspace name.

10 It will be appreciated that, with the described embodiment, assignment of e-mails to
workspaces is almost transparent and the user can use his existing e-mail system as
per normal. Thus, the user can continue the familiar work practice of using existing
favourite e-mail clients and e-mail application servers but at the same time use his e-
mails as a collaboration tool as will be further described below.

15

2a. Computing Unique ID for the e-mail

With reference to Figure 3, after workspace assignment is performed, the system
computes an unique identification code for the e-mail at step 42 that will be used

20 throughout the system as an identifier (ID) for this e-mail.

In the present embodiment, this unique identifier is computed using known algorithms
such as MDS (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,



It should be apparent that other schenes of conputing an unique ID for the
e-mail are possible. 15 2b. Update of Wrkspaces data store The system

t hen updates the Wrkspaces data store to reflect the assignnment of the e-
mail to the workspaces at step 43. In the present enbodi nent, the

Wor kspaces data store 20 is structured%_las a series of (Wrkspace-Nane,

Wor kspace- Type, Message-1d, 20 Message- Type and Attribute-List) tuples,
wher e Wor kspace«Tatreach etrhail aduressoh thdre-maiiter kG fialdein dfderks peedelistivge i s
"private" or "shared" as explained earlier, Message-Id is the unique id of
t he message, M@ geedohpe-mal dquressairetheoe-malsaCedfield aifichngd irr ol exf theist i s
a list of Attribute-Nane and Attri bute-Value pairs. 25 The update step 43
may al so chetipg] se the step of adding one tuple for each workspace
specified by the user, with Wrkspace-Nanme and Wr kspace-Type assi gned
accordi ng to eatBCOOr éshae-aiall addrnssandhd gpoail'd BECMid aif eny,dn asdergofateins 22
the value conputed in step (step 42) and Message- Type assigned according to
the nessafsingype specified by the user. The systemthen proceeds to
extract the other aspects of context fromthe e-nail at step 45. 5 Figures
5a to 5d are fl ¢tDwT&f ttee defaict thengrnilocess fl ows for identifying and
obtaining the wuser-defined elenents fromthe e-mail which is perforned by
t he context extfsidBdECTS th@bubfed tex of theZsmaleabaye Cont ext Extraction 10
Figures 5a illustrates obtaining the People context according to the
present enbodi nMdessagenke:"Phephessagai@wf thexd-mait,t i on starts by obtaini ng
user-specified elenments of all e-mail addresses fromthe TO and/or CC
and/ or BCC fi el 4BODY¥J| theantirechodyttére of the e-mail, if any,

10 “FILES:”, names of attachment files, if any.

It should be apparent that other schemes of computing an unique ID for the e-mail are

possible.
15  2b. Update of Workspaces data store

The system then updates the Workspaces data store to reflect the assignment of the e-
mail to the workspaces at step 43. In the present embodiment, the Workspaces data
store 20 is structured as a series of (Workspace-Name, Workspace-Type, Message-Id,
20 Message-Type and Attribute-List) tuples, where Workspace-Name is the name of the
workspace, Workspace-Type is “private” or “shared” as explained earlier, Message-Id
is the unique id of the message, Message-Type is “private” or “shared”, and Attribute-

List is a list of Attribute-Name 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



recipients or RCPT) as well as the FROMfield (i.e. sender's e-mail
address) at step 50. 15 The extractor 15 then updates the People data store
21 to record these addresses in association with the e-mail at step 51. In
the present enbodi nent, the People data store 21 is structured as a series
of- (Message-1d, Role, E-mail-Address, Aptribute-List) tuples, where
Message-1d is the unique id of the e-mail, Role is one of "FROM', "TO',
"CC' or "RAEVvalug-conputddlily eep (stepadi2)eanthMessaldr Bype, asaighett agdorsdingta thet is a
list of 20 (Attribute-Nanme, Attribute-Value) pairs. In a variation, it is
envi saged mbsdage hepaippetifieds by pheb Liseroifpe isystemt thensprepsedst toaeidiaagthenethert upl e
to the People data store (step 52) for the each e-nmail address listed in
t he FROV| aspects@CcamextBOD fheet-dwjl ahisteh 45he Message-1d assi gned as the
uni que-id of the e-mail as 25 conputed in step (step 42), the Role assigned
according to where the e-mail address appears in the FROM TO, CC or BCC
of the e-mail, the E-mail-Address assigned according to the e-mail
addr esss 2BigufesrSatiesd ase owchany depicting prasess/Bowsifor isentilyingi andorpéaining the
information may be added to the tuple as (Attribute-Name, Attribute-Val ue)
pai rs whenesesdeficel eleoeats frorhdheretmahwhish isipeiforaisidedy thercomiexé rutigster, 19ost
e-mail clients (such as Mcrosoft Qutlook) and e-nmail 5 servers (such as
M crosoft eiXkignamde) incorporate Personal |nfornmation Manager (PIM
functionalities, and often al so perform a-nmail -address-to-nanme resol ution
agai nst the sone internal contacts database or corporate directories. For
exanple, this could result in an e-nmail address such as
j ohn@i gcofpdteppteoboniextinktnaekéasi ved i nto "John Doe" <j ohn@i gconpany. conw
inthe e-mail. For this exanple, the attribute-pair ("Nane", 10 "John
Doe") may be added to the "john@i gconpany.com' tuple. A further test is
conducted to check if the e-mail is an incomng e-mail that also carries a
si gnat ure Fiuegs 5B) .illuatrgiegnabtaining sthan Peopiai Icontexi cassendingortacthec dresentndi ng
e-mails with

embodiment. The People context extraction starts by obtaining user-specified elements

of all e-mail addresses from the TO and/or CC and/or BCC fields (collectively the
recipients or RCPT) as well as the FROM field (i.e. sender’s e-mail address) at step 50.
15 The extractor 15 then updates the People data store 21 to record these addresses in
association with the e-mail at step 51. In the present embodiment, the People data
store 21 is structured as a series of (Message-ld, Role, E-mail-Address, Attribute-List)
tuples, where Message-Id is the unique id of the e-mail, Role is one of “FROM", “TO",
“CC” or "“BCC", E-mail-Address is an e-mail address, and Attribute-List is a list of

20  (Attribute-Name, Attribute-Value) pairs.

In a variation, it is envisaged that the update step 51 comprises the steps of adding one
tuple to the People data store (step 52) for the each e-mail address listed in the FROM,
TO, CC and BCC fields, with the Message-Id assigned as the unique-id of the e-mail as
25 computed in step (step 42), the Role assigned according to where the e-mail address
a'ppears in the FROM, TO, CC or BCC of the e-mail, the E-mail-Address assigned

according to the e-mail address.



a fewlines of text providing the sender's contact information. If a
si.gnature is found, it 15 is extracted and the attri bute nane-val ue pair
("Signature", signature) is added to the tuple for FROM e-nmai|l address in
the People data store (step 55). 2d. Discussion Context Extraction 20
Fi-gure 5b illustrates the D scussion c?gt ext extraction process which
begi ns by obtaining the user-specified elenents of the main nessage body
(i.e. content) of the e- mail at step 60. Atest is then perfornmed at step
61 to determine if history had been included in the e-mail body. A
"hi story" Fsthegssmgeding teanbihen vaddtione addifjesal finformatpmemap us edded tosthehat i s
included in the body of the present e-mail. This is common 25 when replying
to or forwapldi ag (Attnaité-dNanidnittrbuteaVVblue) ipaim$ svipEmeverd edditionab uisfofroatiat isi ng
options for history, such as pre-pending each line of prior nmessage with a
">" stri ngawailable. Eaban exmplet most exmail tchiergs (suchias Musesoffl @uttook) drmae+rhail t he
presence of history by checking 24 the nessage's formatting. |If such
hi st or ys exsesters (duvhrasaVicessoftExcharige) scpgoraie iedsaal kfamatie? Maoagerd®M) f t he
history is already stored in the D scussion data store 22. If the history
i s al r eadyfupctemealities, Bhéroftehealsn pedoryn esnaibaddress-forrame nesohuidy dyairnst ¢het he
e-mail's Discussion context is updated into the D scussion data store 22
at step 64sonidinternal cbateetsSddtabasedir doghopte daectonesoFonessagle, thisdioakl result he
Di scussion data store 22. At step 64, the extractor 15 al so updates the
Di scussi onindat a-nsdiloadelr@ss suchr ax fwhd@higoapanpicomebasihg neselvad istoc'dommubloeat i on
activity. 10 In the present enbodi nent, the Di scussion data store 22 is
st r uct ur ed<asn@bigeompanntome Ni tisa genaild FoBullis exampBaties atdnlfe-paic {tName”,
Attribute-List) tuples, where Message-1d is the unique id of the e-mail,
Subj ecto i s“Johe DBEBIEAYbE hedel fthé fjehre@bigcomp@atem’stuplee DATE fiel d of the
e-mai |, Body-Locator is a file |ocator address or pointer that indicates
where the actual e-mail body content can be found, and Attribute-List is a
list of

A further test is conducted to check if the e-mail is an incoming e-mail that also carries

a signature (step 53). A signature is an e-mail netiquette practice of ending e-mails with
a few lines of text providing the sender’s contact information. If a signature is found, it
15 s extracted and the attribute name-value pair (“Signature”, signature) is added to the

tuple for FROM e-mail address in the People data store (step 55).
2d. Discussion Context Extraction

20 Figure 5b illustrates the Discussion context extraction process which begins by
obtaining the user-specified elements of the main message body (i.e. content) of the e-
mail at step 60. A test is then performed at step 61 to determine if history had been
included in the e-mail body. A “history” is message or portions of messages from
previous e-mails thatlis included in the body of the present e-mail. This is common

25  when replying to or forwarding e-mails. Many e-mail clients provide various formatting
options for history, such as pre-pending each line of prior message with a “>“ string or

a tab indentation and thus, it is possible to identify the presence of history by checking



15 (Attribute-Nanme, Attribute-Value) pairs. This structure allows
separation of the data store for the context data fromthe data store for
the actual e-mail body content that is preferred for reasons of
operational efficiency. For exanple, this allows use of different data
store types that are optinmumfor the different data types. The Di scussion
data store may al so benefit from storage and nanagenent in a rel ational
dat abase tthe exsbadd’'s mbtieg hif gidhyhistbryuetisis, dberdasecanddestanhpertermedsat sfepdat a
store size for efficient processing, whereas the data store for e-nail
body may Bnefdheck if the kisioreigalraady starealge tiemDiscussion d4ta stosy 22 elfrthedhigtplyow
efficient storage and mani pul ati on of |arge body of unstructured data.
Anot her passiliebey peesemi,t thes the hastoiydisstemnewgd foeml the stodyrbederet the e-madisl body
content may already be stored for processing by another systenms, such as
e-mai | 25Diacussioneontext swpdatedtietoitng Discassiomdata staser@? ap step16d. Ahistihéane
enbodi nent, although not preferred, is to structure the D scussion data
store X2 aie avoiletupisatioh of Messaggebddigs iBubg Biscusdiern data Bag 22At t ri but e- Li st)
tuples, which is to use the Body tuple instead of the Body-Locator tuple.
Simlarly, Message-ld is the wunique id of the e-mail, Subject is the
SUBJECT field of the e-mail, Date is the DATE 5 field of the e-mail, Body
is the e-naistep6dytheaxtragiot A5 blsperpdatets the Discupsion déta(stererd2iatrecorfighgee-
Attribute-Value) pairs. As a variation, it is envisaged that the update
st ep 64 namat ergrange aslaecostrapnicdtionddtivity. one tuple to the Discussion data
store (step 65) for each e-mail, wth the Message-1d 10 assigned as the
uni que-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 tmethe-presdnt eanicbdinhent Bihe\Discisisipneditastooe @Rrig stroctpesisahhsefiepobssed
e-mai|l body. 2e. File Context Extraction 15

(Message-Id, Subject, Date, Body-Locator, Attribute-List) tuples, where Message-id is

the unique id of the e-mail, Subject is the SUBJECT field of the e-mail, Date is the
DATE field of the e-mail, Body-Locator is a file locator address or pointer that indicates
where the actual e-mail 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 from the data store for the actual e-mail body content that is
preferred for reasons of operational efficiency. For example, this allows use of different
data store types that are optimum for the different data types. The Discussion data
store may also benefit from storage and management in a relational database to exploit
20 the highly-structured data and compactness of data store size for efficient processing,
whereas the data store for e-mail body may benefit from storage and management in a
file system to allow efficient storage and manipulation of large body of unstructured
data. Another possible benefit is to avoid storage duplication as the e-mail body
content may already be stored for processing by another systems, such as e-mail

25  archives or corporate information systems.



Figures 5c illustrates the steps for obtaining the Files contexts according
ta the present enbodinent. 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 nay extend beyond just file
attachnments, and may include any references to files 20 enbedded in the
e-mai | body. Exanples include the presence in the e-mail body of

hyper | i nksih @tothgii rabedimente ahieuadh Nelepfefarrasy i tRsirugikreattie Bisgussian detasyst em
prot ocol s that allows the user to access informati on resources across a
communi cat 8% s pRies|of (Megragerld) eubigstRHaeRRdy, Hftripwedidthisplesautighis t hen
the extractor 15 extracts these attachnents and/or references at _step 71
and updat €@ Y3§ctheiBady tuple dnsieqst ef thre Bedyskacgtor juple. ZSWB'aF'bcMﬁ%FaQﬁéd is the
attachnents and/or references association wth the e-mail. In_the
present enfBeHedAS the gamad], Subieghisahe HRIEST fiald §fth§=c<tmaédDage ig thee PASE of
(Message-1d, File-Locataor, Attribute-List) tuples for each file attachnent
or refer ent€dd ob e govall Badyrs the eomalhibedy. anst Attipgekist i @ st of HAttibwterue i d
of the e-mail, File-Locator is a file |locator address or pointer that

i ndi cat es MABEARTWIONVAS) PAiTS ¢ attachnent or file 5 reference is found,

and Attribute-List is a list of (Attribute-Nanme, Attribute-Value) pairs.
This structure allows separation of the data store for the context data
fromthe data store for the actual file attachments or references content
and may bepPIPERYRItiHPNVISagRd dhal 1o UBRiP slePMamnag Femelisnibe steref addingpl e,
this allows the use of different data store types that are optimal for the
di fferent ORf WPie/iedbe Dispuspipp datayslore ten @5)nfﬁﬂle%ﬁhs%'”1%' Méthdhe tMeI’Sﬁ@Qﬁ 8t or age
and managenent in a relational database to exploit the highly- structured
data alY Wn%%g‘eo?”'ﬂl“ﬁ %9 %ft Beee-g12H st epmrsfied i elap Gf%é%)sﬂﬁ‘m Subigelr eas
the data store for fi nefit fromstorage and nmanagenent in a file

syst emto 23HINGR @ftf‘ﬁé?’grﬂf ”&ﬁ §P§d§carﬂ?'qtﬁfrﬂhﬁtﬂ 'é‘?l' d%atefasmﬂg@ agrtbr DATES

nstructured data. Another bhenefit nay be to avoid storage duplication as
t he fil es W%{g, gthp@ar(’g?ll Rddhe,Bady agsigned according to possibly processed e-mail body.

2e. File Context Extraction
15
Figures 3c illustrates the steps for obtaining the Files contexts according to the present
embodiment. 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 attachments, and may include any references to files
20 embedded in the e-mail body. Examples include the presence in the e-mail .body of
hyperlinks, or Universal Resource Identifier (URI) or any other file system protocols that
allows the user to access information 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 72 to record the attachments and/or references association with the e-mail.



15 processing by another system |In another enbodinent, the Files data
store 23 is structured as a series of (Message- Id, File, Attribute-List)
tuples for each file attachment or reference extracted fromthe e- mail
instead of using the File-Locator tuple. Simlarly, Message-1d is the
untique id of 20 the e-mail, File is thez%i | e attachnent or reference found
inthe e-mail, and Attribute-List 1is alist of (Attribute-Nane,
Attri but e- Valthe Joregent emtidimeére theo Flde dagr Istee 2314 atruetifedt as theecpbdIof
context extractions, the update step 72 may conprise the step of adding
one tupl e t(MesdageHd,| Eite-ldatators Atritut@Ristotupeacir katte fikt StsArRN or 2&fefhce
reference found in the e-mail, with the Message-ld assigned as the
uni que- i d ektradied fromuEheé easaik eimptet Mdssaigest &pthéd niciddd bhteRd-hail FSRLIGREGT
according to the file attachnment or file reference found in the e-mail. In
addi tion, &dalfileilovatdr ddufessnatroomenthyt ihdicatdd evher@thdactiid) €ild atRlcBn@Et or file
(Attribute-Nane, Attribute-Value) pairs whenever additional information is
avai | abbe teferose issfdund) dmel Athrjplute-Eist is Bdist ek@tpibate-Narep, AdribteyvhRepgsed to
check if the files obtained at step 71 are deened to be editable
file-types This. gfrucMre mbews seirbtioe of thecdata rstare Soc theasoniét atdER66 the data
Power Point etc) or non-editable file types (e.g. 5 Adobe's Portable
Document  FetoneforRbe atbual fitnatigchmBnes sty edferencay corent aphiayae petriedtfof ul €
that all e-mail addresses located in the e-nail's FROM TO and BCC fields
may be gramasondof bpRationa redfid¥ricye Forceampld, ghis salloarstthe sge fdfldffareti ddta t he
other e-muil-addresses in the e-mail's CC fields granted only the default
Read- Onl y atocedypes thattane sptimal fes theFdifférbet data dypeecThel Filed estartore ayeass di ng
the access-rights, for each file 10 tuple in the Files data store, an
addi t i dpal bavefitiftom etonzgeeandimanagement( Resdeldtidriae dafabas@itd cAelEi &5 highgn be
added for each e-mail-address in the FROM TO and BCC fields, and an
addi ti onal shuetpiedudata padeourmantmepadf d4tRestore Qdey for Effiaiirt photbissing) whgrdade
added for each e-nmail-address in the CC field (step 75).

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

15  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 from 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



15 2f. Events Context Extraction Figure 5d illustrates the steps of

obt ai ning 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 tine-based references. A non-exhaustive |list of exanples of such
20 references include "15 March", "Marcyy 15 2004", "15 of next nonth",
"mddl e of next nonth", "next Thursday", "tonmorrow' and "in two days".

Rel ati ve tthaduplefasr(dtigedieNarae, AttrivgierVatne) salesyWwhesrever additiatey gifgrmaation is
resolved to a specific date relative to the date in the e-mail's Date
field |f a@iableer desirasks bercaptusethdoaexampls. step 7hpaxle addedio checkijidia es
the Events data store 24 at step 92 to record the date reference in the
e-mai | . Prideephinined atbstepe IEg@ndeerted o beogditable file-types uetgurMidroseft Offier i es
of (Message-Ild, Date, Subject, Text- Wndow, Attribute-List) tuples for
each dat e fequEIeSifcsuekasatasd Exenin PhReedainti ¢tc) wheton-editBbleatie- tydes e.ghe
unique id of the e-nail, Date is a date reference found in the e-mail, 28
Subj ect’ | sAdeRe’s Bartable Qassmenbfednat R doedments). dheedystenT oray-themaoplyis a
portion of the e- mail body containing the date reference and

At t ri but e- heusisti¢ sulg thatsall gfmainaddrepsaselonaled, in the terinbilis EFRAMUED prad BEC 5
Further, the update step (step 92) may conprise the steps of adding one
tupl e to tliRlds pagmhesgraated Q@ﬁ%ﬁéaQ@ﬂ@ﬁ%@?,)aCPwS Bgit$ tathese filssewdntiee dtbhand i n

the e-mail, with the Message-Id assi Pned as the unique-id of the e-mail as
conput ed i frgilasidressgs ictheue-gnall’s C¢ figldsagrantad sinfnibe detasdtr BeayOnly adsess
extracted and resol ved date reference found in the e-mail, Subject

assi gned atocthess filgst burthas, Sugcert infaraption feganding theaptcesTaightsWardash Tite
assigned according to a three-sentence portion of the e-nmail body
conpri $§ ngtuplsein theriilen daty skredamhgdditienat @titieue enamemvalieipay (Readdiitd, Bat e
reference in the e-nmail, the sentence containing the date reference in the
e-mai |, anthatfiddsess) ear beRgpediar egch eenailsaddressde theohR@Mh TRyanchBCEdieks,
reference in the e-mail.

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,



15 Upon conpl etion of obtaining the various user-defined el enents, the
system proceeds to associate each of the elenents (i.e. People,

Di scussion, File and Events) to the respective data stores 21, 22,23,24. O
course, this association can also be perforned after each elenent is

obtai ned and not necessarily until afteggall the elenments are obtained. 20
29. E-mail Annotation Wth reference to Figure 3, once the e-nmail contexts
has been eSthieatiethe texi(in.tee Sebjept fidd of hermmait ohpit-¥Yisd)w it a@odipstatthedecks
at step 46 to see if the user has assigned the e- 25 nmail to any Shared
wor kspace msil fosh seridiningsibagiate referchee enddfitiribiied-isids abistof Mtibyteedame, a
Shar ed wor kspace as a Shared nessage, the post-processing is 29 conpleted
and t he e-M#ibut¢-Yalue) pairsed t o proxy server nodule for transm ssion through
t he conmmuni cati ons network. If, however, the e-mail has been assigned to a
Shared wor kspace as a Shared 5 nessage, then the e-mail is annotated at
step 47 to include the necessary additional information in order to

faci | i tat eFythereihiedpdeatesstep (sthe 92d mayxeampirisadnd sieas of biding evegiplatts thehose
operating environnment contains the required application nodul es

i |1 ustrat eBvénis Matpustord  (steenedf for telach edate refgrange dour@l ars shel ermpil,pvigntls  as
wel | as recipients whose operating environnments do not contain the nodul es
of Fi gure Mes$rgecldfaspighed os thef uniquedidtad these-Glail @ cempetsidpn stepst2 ¢fiFigure 3,
present enbodi nent, the necessary information is included as two

annot at i onthe [Date assignechaecasding ¢o thfe extraciedandgesaiad dita seference doyridainiths
information that is needed to allow these recipients' operating

envi r onmene-mail, rabieshiassighed eeeaifingrig thestubiedd dieks phéher egnait, sText-Winddwided
as a first 15 annotation. This first annotation includes the unique
messagéeo | Dasgfignaseacrordjoy ig & thragisentence 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



that had been conmputed at step 42, and the |ist of Shared-Wrkspace-and
Shar ed- Message assignnents that had been nade by the initiating user. This
information, together with the e-mail, allows a Class 1 recipient to
performthe required post- processing actions (simlar to the sender) so
that the recipient's |ocal Wrkspace, 2f3 People, Discussions, File and
Events data stores are in the sane state as the data stores of the sender
wi t h r espemmpleted laed dhaerainhaibia detureedatosirgrieserverr kegide éar. transntissiotathraughy, it
is envisaged that the first annotation includes the unique nmessage id but
i nst ead caheapmnunicagonsofetabtk. t upl es from Wor kspace, Peopl e, D scussions,
File and 25 Events data stores that contains the unique 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 t helf,ehowsgver,i thet penailahes rheenecassignedwiot BoBinared ewerkeppaeoas®@ Sparetlor m

t he post-processing actions, although this increases the anount of

i nf or meit | omessagebthearthe eanailisagrhotated aiistepedy. tol inclode theereeassay agdilivaal t he
first annotation can be added to the e-mail by 5 encapsulating the e-mail
as a st andafadmaiion iipaardenvig tfagilitaieo skaredt agages tvathe ERniexiwilo workspreavBy
nmessage, or alternatively as a nmultipart Secure/ Miltipurpose Internet Mil
Ext ensi onsreCleutsv@hoae patingwenvironiment cerfainarthet reabioed iapplinatien incedulascl uded
as a nessage part using a proprietary M ME Content-Type extension (e.g.
appl i cat i ofiustraterbinkdgiie d, bemmsferth wierrediatasiilass brecipidnds, asdelisasoedipents
processed by Class 1 1o recipients' system while being ignored by Cass 2
reci pi ent swhesesopersting engranments dadvaireoataimike mpdutest dfeFigorendl hemasfasthsi ng
of the e-mail. For Cass 2 recipients, information that is needed to allow
such r &xi pieferresd to@sddassss racipents dmthesprasent eohedisneniathe wecksspacisformsatianc| uded
as a second annotation. This second 15 annotation can be a hyperlink or
Uni f or m Reisdngleged asdwoiannetatipnsRione forsgach sass okregipienis

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 (similar 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 within the tupie. 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



to the contextual workspace via the relay server of Figure 2 over a
canmmuni cations network such as the World Wde Web. This will allow the
targeted recipient access to the contextual workspace renotely via the
Wrld Wde Web. The second annotation nmay be added to the e-mail by -
di-rectly appending the URI to the end gf the e-mail body 20 text. At step
47 of Figure 3, the preferred enbodi nent al so proposes that the workspace
nanme, to werfolm theepastypeodessing beliong, alfwughdils ireresses thgpamaountiaf inforotalided i n
the e-mail for transmission to the recipient. As explained earlier, since
t he e- mai Ito bs apnethedaridytransntitted. 25 nul ti part M ME format, additional data
(in this case, the workspace nane) can be attached to the e-mail body in
the formof an attachnment or enbedded within the first annotation field.
This allows the e-nmail to be suitably filtered by the recipient according
31 to theanwbothspsarepleanagovehitod fist lanbetatiors carns bd Addetettai theuadedil biie
heading "Collaborative e-mail filtering". Upon annotating the e-mail, the
post - prsoc eseaps)igtingdes s-mail gpastanded mnltipat ultpusposet/ateatt Maiteixterisions
returned to proxy server nodule 12 for transm ssion through the

conmmuni cat(MME) megsaegk dr8altednativetyoas teethulfipar sgeatiee/ Uddisipepose dnigmet Mail
Pre-Processing of an Incomng e-nmail 1o A user (i.e. recipient) of the
present sySttemsionscS/MIYME p-masishge,awitipdine ricst narinotatignt ihfosmatior inckidetieas a
recipient to continue the famliar work practice of using existing e-mail
clients amessagemidrt ssing er propriatafi YUME ContehleT ypenaxtbnsiet ¢¢.gedpilicatioréx-mai |
server nodule (11) is relayed to proxy server nodule 12 which initiates

t he pre- prworgspacaggnaoctation)s that wilaosiynget trderstoodi anfd erogeisked vt KdassN1nodul e
14 for processing. 15 Figure 6 is a flow chart show ng steps of processing
t he e- i | rebipfentse systens nitilei bejng hgnored by Class 2 recipients’ systems without any

adverse impacts to the normal processing of the e-mail.

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



e-mail to the e-mail client nodule 10 for viewing by the recipient. At step
100, the systemfirst checks if the received e-mail is annotated. This can
be perforned by checking if the incomng e-nail is a nmultipart M ME or
S/'M ME nessage, and if so, 20 whether it contains the proprietary M M or
SM ME content sub-type extension explgined in step 47 of Figure 3. If the
e-mail is annotated, the systemextracts the annotation at step 101 which
al | ows t hetor ¢ picekdpase sysrhe mwhichs wilt Hyeo miiscassdue it adetaihtundenfthe t Beattiriga
stores with the sender's data stores in ternms of the incomng e-mail and

t he desi gitaliasbratihar echaiditeimpces. 25 As explained earlier, the annotation
may i nclude the unique nessage id of the incomng e-nmail, and the |ist of
Shar ed- Wr kspace- and Shar ed- Message assi gnnents 32 that had been nade by
the sender of the e-mail. At step 102, the recipient's system updates the
reci pi ent ' Uporocainotsding sihac e-nokit, athet post-pradelssingi processoisraonpietedchdarich éhe
context of the received e-mail is then obtained at step 103 using the sanme
pr ocesss asammtotqied ®-mail i—regumned 30 praxy hsanystanedule d 2tfhe trargnigsiontthrouge dpd e,

Di scussion, Files and Events data 5 stores. In this way, both the sender
and reci pi esthimanidaticnsstebwak 18re in the sanme state. . Finally, at step 104,
the system prepares the incomng e-nail for display to the user via the
e-mail client nodule, by renpbving the annotation information fromthe
incomng e- mail, and instead appending a Context-bar directly to the end
of the e-ngiAutbmdied VWheksp&mnitpdete treoudhsP-Rretessingwafran logamiog ®-meit at ed
within the e-mail body that provides the 10 recipient with access to the
cont extual workspaces and workspace nanagenent actions. In the present
enbodi ment, the IN nodule 14 of the system conputes the Uniform Resource ,
| dent i fid er A(uder )i.¢. gedpieot) f dfie grasent system rgesiersae-ethilbasprayewrinal dng fliay t he

allows the recipient to continue the familiar work practice of using existing e-mail clients
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



15 list of workspaces of the e-mail and all ow contextual managenent of

t hese wor kspaces. The Context-bar is then sinply a list of hyperlinks
(textual hyperlinks, imge buttons, or any linkable action item to the
URIs conputed. Figure 7a illustrates an exanple of the Context-bar
conprising a hyperlink pointing to a megpage showng the e-mail's

wor kspaces. Upon annotating the e-mail With the Context-bar, the pre 20

processi ngtHat 8& HSeh adRh) Heesbred of e et At e@petomithe recigi@ityrsystnt o
proxy server nodule 12 for display via the client nodule to the user. On

the other jgdules ik ratipiehePlodAWbiRepsEsdRAEIERS WitiTtHCBfdrimation Bed themdintexhas
not been annotated, a Heuristic nobdule is called to apply a set of

heuristic ptin@Setdiverié-aiEatis Gl obtainsd deétep mMoB@sial thé eamé Proddss ta8estep 45
non-annotated e-mail should still be assigned to workspaces. Figure 9 shows

the acti onofFigpne ®fwithepdirey tsthearebipidnt's Peoplpr DRESsIdM) EFile @Rd BvaAtsaiatal
e-mail. 33 At step 110, the nodul e begins by checking if any

syst em glef stpsh. etHid Gl Codthlties senxdes tandtrBéipiehts datatstdree arg irothessaek $tate. t hi s
incomng e-mail. If there is, an unprocessed heuristic rule is selected

for appli catriay.at Sept ®m thefdyereh pepaicstithe incoine® @nailforedigsiaptothd usér vidie
format "IF (TEST) THEN (ACTION)", where TEST represents truth conditions

(i.e. truethy ehadiissdnt mofige therkasingathd anhetatorA ETdrMdtioe Biods tetiicoming e-
conputations to be taken to conmpute a set of workspaces to assign the

i ncom ng eniEmi hnd thstedd agpehding &t Contextdbar alirpetfstolthe epy Sif ate dahainestyn®he i sti c
rule is given here: 10 Exanple systemdefined heuristic rule 1. |IF (e-mail

SUBJECT hagch@xtér isREsét sfrmérdiVBhtionk abdataedithiyi textmaifbiBdy &at lpedddesane
tuple exists in Discussions data store whose "Subject” field matches Text)
10  recipient with access to the contextual workspaces and workspace management

actions.

in the present embodiment, the IN module 14 of the system computes the Uniform
Resource |dentifier (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.



15 THEN (col l ect the set of unique-ids from"Message-I1d" fields of all
tuples in Discussions data store whose "Subject” field nmatches Text),
(collect the set of workspace-nanmes from "Wrkspace-Nane" fields of all
tuples in Wrkspace data store whose "Message-1d" field matches an 20 id
in the set of unique-ids collected), (agsign e-mail to the set of

wor kspace- nanes col | ected). where the TEST of this heuristic checks if the
incomng e-nmail has previously is a reply or a forwarding of earlier
e-mail s that had already been assigned to one or nore 25 workspaces, and
t he ACTI OvtetepptitGe shaaimoduleebegirskiypeteeking lifzanyt dysteen-dafinedehreusistimiules exigl ongs
to, and assigns the incomng e-nmail to these workspaces. 34 Anot her
exanpl e ofthat lpaxs sbbbeers paicessetkfornbis insomingt e-enailullie thiese ds,vam uneioeessedanpl e
system defined heuristic rule 2: |IF (collect the set of unique-ids from

t he " Messdgeristit' ruld sl shieatdd &drlappligstios. Systerb-defogd beudrigtia rulesrase wreierably
"E-mai |l - Address"” field matches the e-nail's FROMfield) AND (collect the
set of swordfsthedernveh iEs(TESIN THEN KAGAHRN Rawberef TS T gepresents |truth) gprditigng

Wr kspace data store whose "Message-1d" field matches an id in the set of
uni que- i ds(i.eofrlieot &ibe) ADe ldhetkdrt cndtwizere A HIObneprasieqisecannutatisas 4o hene
exists in the set <collected). THEN (assign e-nail to the workspace-nane
col | ect ed)taken to compute a set of workspaces to assign the incoming e-mail to. An illustration

of a possible system-defined heuristic rule is given here:

10 Example system-defined heuristic rule 1:
IF
(e-mail SUBJECT has format “RE:" or “FWD:” followed by Text) AND
(at least one tuple exists in Discussions data store whose “Subject” field
matches Text)
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-1d” 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.



15 where the TEST of this heuristic checks if the incomng e-mail is from
one email address whose emails both sent-to and received-from has al ways
been assigned to just one workspace, and the ACTION assigns the incom ng
e-mail to that same workspace. 20 Referring again at Figure 9, if the
héuristic nodule finds an unprocessed system defined heuristic rule at
step 110, the nodule checks its TEST at step 111. If the TEST returns
true, the Andtieriexample! dfecbdssiblehsystenmraefinealt hestristic rilis @vetndemmi que id i s
conputed for the incomng e-nmail at step 116. Next, the received e-mail is
annot at ed at st@anigld systemrdefinedibedriséc pde®: pr ocessi ng steps 42 and 47 of
Figure 3 and the heuristic processing 25 ends. 35 However, if the TEST
returns false afF step 111, the nodule returns to step 110 to find the next
unprocessed systemdefined heuristic rule. Wien all systemdefined

heuri stic rul es have(cbisn ther setes seidue-idsefray shetMérsggeadd dields ofiaflituples ior ocess
for user-defined heuristic rules. In one enbodi nent, user-defined

heuristd c rul es are Béopletdatedtosé mHoae | “f-mail-Atidresy’s fieldrroaithese theheumdilst i ¢
rules, and are of the format "IF (TEST) THEN (ACTION)". The difference is
t hat users can defi neEBOMIfigidyDand hi ghly personalized rules to suit their
i ndi vidual operating environnents. Illustrations of possible user-defined
heuristic rules are @ollen theset ofl @olkzpage-rarnsse frothe fW orspaoethanse’i ficldupe 1:
|F (e-mail FROM matches "ceo@ryconpany. cont) OR (e-nmail FROM nat ches

"vp* @ryconpany. cont') all idEN id SVeresmicg date staid whaset ‘Messagackip field MBCBSES!' ) .

id in the set of unique-ids collected) AND
10 (check that only one unique 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.



Exanpl e user-defined heuristic rule 2: IF (e-mail SUBJECT matches " Xanadu")
20 THEN (assign e-nmail to the workspace "Project Xanadu"). Exanple
user-defined heuristic rule 3: IF 25 (e-mail FROM nat ches

"j ohn@onpanyA. com') OR (e-mail FROM mat ches "eric@onpanyB. conf) OR
(e-mai | FROM mat ches "mar k@onpanyC. confyy 36 THEN (assign e-nmail to the
wor kspace "Soccer Teant). It should be clear fromthe above that users can
have nmuch Hewgves: ifithks TERTdeRIm falpe B sterui 16 tthhe modllesetunas toastep dpe@do find and
peculiar to their situations. If at step 113, the nodule finds an

unpr ocessetNerext LRPEeRsad BysipMmsdafiped bewrsticidenndul e  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 conputed for the incomng e-nmail at step 116.
Next, the 10 incomng is annotated at step 117. However, if the TEST
returns falenadll sysdmidefined heddsdissuleg haveurees processeg, thessysterhibedinste next
unprocessed systemdefined heuristic rule. Wen all user-defined heuristic
rul es haveSHiBh RIPEREESDEHsegAdfingg Bowistim ruthst ilneenenembadisiende iserattfined es
have been found to be applicable to this incomng e- mail, the heuristic
processi nghewisdicyilengir sEvmieedsimipriyie the sysiemyglednethheuristinsuleheandiBe pf ocess
exits. Wth reference to Figure 6, upon conpletion of the heuristic
processi ngﬂlﬁ fqg[n@b ‘HOETESTHeTHEN (ACTION)". The difference is that users can defined

dynamic and highly personalized rules to suit their individual operating environments.
lllustrations of possible user-defined heuristic rules are given here:
10 Example user-defined heuristic rule 1:
IF
(e-mail FROM matches “ceo@mycompany.com”) OR
(e-mail FROM matches “vp*@mycompany.com”)
THEN

15 (assign e-mail to the workspace “BOSSES").

Example user-defined heuristic rule 2:

IF

(e-mail SUBJECT matches “Xanadu”)

20 THEN

(assign e-mail to the workspace “Project Xanadu”).

Example user-defined heuristic rule 3:
IF
25 (e-mail FROM matches “john@companyA.com”) OR
(e-mail FROM matches “eric@companyB.com”) OR

(e-mail FROM matches “mark@companyC.com”)



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
annot ated, the process continues 20 to step 101 and processing continues as
descri bed above through step 104 until the e- mail is returned to the proxy
server nodule. If at step 106, the systggmdeternmines that the e-mail is
still not annotated, then the e-mail is annotated with a reduced Context-
bar at step 107 TWWHNh is sinply a hyperlink containing an URI for a webpage
that allows workspace assignnment, an exanple of which is illustrated in
Figure 7b. This all o\gssidnee-piltetiepvahspace “Socdeudearmal}d cont ext ual | y manage
e-mails that are sent by Cass 2 individuals. Upon annotating the e-nmail
with the Context-bar, the pre-processing 37 process is conpleted and the
annotated e-mail is returned to proxy server nodule for display to the
user. 4. Cdi shasid &ei clearEfromi the Rilaverthaty usérs Arani hper trasch fieckibaling &g @efiing
updati ng wor kspace through the post-processing of outgoing e-mails and
pr e- pr oées $eudstisfruien dwmtiarespecifiiang pesulian & theheitestivas] s assi gned to
wor kspaces are collaboratively filtered as a by-product. 10 During the
pre-processing (i.e. step 104 of Figure 6), incomng e-mails that have been
annot ated can have their Subject field specially tagged, in addition to
havi ng t he If aisiat Bi3, the meguladiads by utprocexset eser-tefined Hearistaggien theaaodulé ses a
first step of generating identifying tags for the e-mail based on the
wor kspaces chedisgisetESbat step d14nthithe, TEST retumspiue, theyrutoiscappbeditd thg d-ail
Wor kspace- Nanes of each workspace 15 assigned to the e-mail since the
wor kspace @hREPI1dSANd® uniawss id is cethputegdohtbe indoming hamaikatrsiép 116 Néxg the
reci pient, as explained earlier. The tagging is required to separate the
i denti flPer IFGoEMNG Iseannaiated Qbistapci 17. Hédawkveg, if ted TESTtretusne rdiselatrerb, 114he
tags "[*[" and "]*]*

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 processihg 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 106, 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 webpage 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



are used. 20 The next step of the pre-processing is to replace the Subject
fi.eld of the e-mail with a new Subject field conposed fromthe original
Subj ect string followed by the concatenation of "[*[", the tag generated

inthe first step, and "]*]". The resulting e-mail, wth the specially
t agged Subj ect 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

recei ved atprodess és ommnpleteldi it theeanbiatelDe-nidilds eatumiel t61pr&Xyt set@dt ddule for
instructed to | ook for such specially tagged e-mails and filter them off
t he mai n | rlisplay38 tha ugep. f ol ders for each workspace. In one enbodi nent of
the invention, e-mail filtering rules can be readily added to nodern
e-mail clients, such as Mcrosoft Qutlook, Mcrosoft Qutlook Express,
Lotus Notes and Eudora, to automatically filter off such specially tagged
e- mai | s i ntdo Callampativattemiad IFiering Fi gures 8a and 8b illustrate the adding 5
of such e-mail filtering rules using features already provided for in
M crosoft's Qutl ook Express and Qutl ook respectively. Such filtering rule
first checks for the special tags in the Subject field (in this exanple,
the tag i s Aarmpertand adiiantgley of apdatienat@kspage theowgh iesl RiepRLeddig &Ach
new i ncom ng e-nail, and once detected, the rule acts to copy or nove the
speci al |y toaigping emais hed pre-protedsitey of lirdvetihgd-mdikshs Wt krpaeeildagtignedQo As a
result, all e-mails that have been assigned to workspaces can be
aut omat i calWwoykspaces aneenbllaidrativedy fitered dswboy-praduat.f ol ders according to the
wor kspace it has been assigned to. Thus, it will be appreciated that the
recipient's tag is derived fromthe workspace nane 15 and provides a
uni que text pattern so that filtering rules can pick out such emails for
f ur t herlopr duksisgitihey prefrrocessingpli.e, stdp 164 tof Rgyute 6y inpoenittpbinned that HAeE beefhe
tag can al so be

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 of
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 “1**

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 “I'l". 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



used truncate a very |ong workspace nane to avoid the very annoyi ng side
ef.fect of a tag always obscuring the actual Subject when viewed in the
email clients. 20 5. Contextual Wrkspace Managenent As expl ai ned above, a
Class 1 user can receive and read annotated and regular e- mails as per
normal , without any additional steps reggired for setup or registration
into workspaces, with the only difference is that all e-mails wll now be
annot at ed inite Folddre faBe@dnwerkspaer. I amesérobedimantrofgthe ésventiomnelnid) filtefihg
function and placement of the Context-bar allows the recipient to consider
t aki ng addrulésocah kectréasliy added topomdeire e-mait raiéntso skcH bacMiceeDODUSRWS | Ng
and reading the e-mail. 39 An inportant aspect of this inventionis its
abi lity toMwoesoff Outibak Ex@leassLdtuamibtéd ans Eldora db putarhaticalfv inerCobact?
reci pi ents, whose operating environnment does not have the required

appl i cat i ospenaliyltaggetiaernsils lifto gaieparste fdlddr. BigareaBaawrstsilusratonhe stidieg 5
wor kspace. Figure 7c shows an illustration of an e-mail as viewed by a

d ass 25 r etsyshesrmail idferimgeuldreesing fesituras direadyoprevided fimrin Miooksfiacaaloby t he
sender and whose Context-bar conprises one hyperlink for accessing the
assi gned wekirepaierd Olitieok tespectivielyk Sectafilterimlg rullfirstchetifs fer eat spmictat Baga g ess
to the workspace for Cass 2 recipients are provided over a renote relay
server, whthee8ubjettaigld I(ir du$ Eixemple, By tag des@nbbeias sUiRbyOCk PRSI 86N

| ocal servers. Regardless of whether it is accessed locally by Cass 1
reci pi ent sdescribed@bels) foy eattassw i@canding E-mat,sand breces dstected) thepakeacts to
information is provided that supports contextual access to all

col | abor at Fepy arcmiové thieespecRiliy Hagged e-aile so ianfolded éabeiédawith avoeiespaiad ragel s f or
15 communi cation, information-sharing, nmenber nmanagenent and events

coor di i@t i 68.a resutualee-hirilsHbashae meanmdsignet! tb veorksrices ohe bEadfomaticatijie
cont extual workspace naned "Xanadu" organi sed as a four-view wi ndow

showi ng si filtared o8 des main InboPedpiaiers 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.



Di scussions, Files and Events data groups related to the workspace and with
each wuser-defined elenent (obtained earlier by the context extractor 15)
associated with 20 respective data groups. The People viewis a |list of

all nmenbers of the workspace obtained froma plurality e- nmails assign to
this workspace. In one enbodi ment, nenbggs are listed by e-mail address,
contact attributes. Contact attributes nmay be any contact-type data about
the 25 nmenber; exanples include nane, conpany, phone, fax, instant
nessaging id, other e- nmail aliases, address, birthday, nane of spouse etc.
| n anot her Aeripaditand @ispedt loé thisPewphtonvisets ability &xldibtk fonbbihyClases i uhe Cigst 2xt ual
Peopl e attributes. Contextual People 40 attributes represent a significant
aspect of tasipienthvieven Class necipientsd wizosecadratingcenvirabeenidades aditdve tthe
menber, and may refl ect actual aggregated or contextual collaborative
behavi our teguireed appibationi maduies wem kstilagain Aartiek amplesl Giccessc ant @xataxalal _
People attribute is "strength of discussion contribution” to neasure degree
of the % nwotkspace. cioatnei Butshows tam diustratisi ohani evntdili s wiswesippg @, Ciasd zan be
a nunber between 0.0 and 1.0 conputed fromthe ratio of the nunber of
e-mai | di sespigndtizatinastieen assighaptaomne o mbet earkspaces lyities sérddpand hose nber |
to the total nunber of e-mail discussions in the workspace. 10 Anot her
exanpl e of Canteshbarx tommprifesophe haperink Ube acsessingatrenessigodd fwdriespat@dihes”
which 1is a nmeasure of how up-to-speed the nmenber is with the files in the
wor kspace hByrerlinkreagtualdiRigs differertisinse actesshiottbe e@rkshacafor Casy 2 bedipiagn 0. 0
and 1.0 conputed fromthe ratio of nunber of the nost recent (I atest

versi on) f Afeeprovidad oMerda heraote dclag ssoerf whereas &tlisad mecipiants friag aicteyssthély t he
menber, to the total nunber of files accessible to the 15 nenber in the

wor kspa¢e. wgekspagmirorodoaak serpérs. of a cont extual People attribute is
"frequency of events next week" to neasure how many events the nenber is

i nvol ved

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,
Discussions, 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



in for the upcom ng work-week in the workspace. This neasure can be a
nunber greater than or equal to O conputed fromthe nunber of events the
menber is associated with in the next seven days. Any of the contact or
contextual People 20 attributes can be displayed as optional colums in the
Peopl e view for user perusal. In additign or alternatively, these
attributes can be used for conputational purposes elsewhere in the system
e.g. use i Atttitideherpiesentc ar sigaificaninaspedti ohshis ninkérgiohe dhd ke yndPfalye5 The
contextual People attributes may be further personalized, that is, the
cont ext ual compuisdedada tabbbiuthe Membenardediay eéfict wetuah bygregateh corr @pigxtuant and
does not apply to other wusers in the workspace. An exanple of a
per sonal i sedllaboratigs bhebaviGedpl theabembdruin ehid Worksplaes.i Are ekamplb &f hesonpixgal | S
"degree of collaboration” to nmeasure how closely a user (i.e. the sender)
has col | ab&leapledattipeits fid Cstrdngthwiof Wiischesiore copiripationdf toameasurai degrésioh tign
attribute can be a nunber between 0.0 and 1.0 conputed froma ratio of the
comuni &at imembes's sagkibutinccioatisedsibes inethis vdrespaser ardeintse & hempensaweerpnd
the 5 recipient, to the recipient's total nunber of conmunication nessages.
To obtai n OHk anduh®ezompfuterb finomm ithea raton ofntiss agebeb ef eeeail adisquesibhs &l thser ,
for exanple user "A", and a recipient, for exanple user "B', the system
(speci f i camogksphee vinitiktepacre repligdrie byl Ghe peerfiberio atheettathnimbéher Reasil e
data store 21 to identify a first set of tuples with wuser A's e-mail
addr ess i ndiscussiehsuntherworkepade- mai | address” field and al so nanmed in 10 the
"FROM' field (since user Ais the sender). The workspace engine 16 then
retrieves the nessage identifiers fromthis first set of tuples (these
nmessage identifiers being associated with all the mail nessages that have
been séft Byothar exarpie of alrentextuak Bpagle pitritifie Bo'awdeseiss wf ks upbgtes wradH
nmessages, the workspace engi ne 16 then perforns anot her

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 that 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 O 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 columns in the People view for user perusal. In
addition or alternatively, these attributes can be used for computational purposes

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

105.

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



search in the People data store 21 to identify a second set of tuples which
contains the retrieved nessage identifiers (since tuples belonging to the
sanme nessage will have 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 exghanges 20 between users A and B,
The workspace engine 16 then perforns a search within the second set of
tupl es to releliveitpfha resinent ip!degrashofcdolitizorations éo migasure- o tlosedylnager (l@ned
in the "TO' e-mail address. The nunber of unique nessage INwthin this
third set #fe sengsirebas cotaated sresifinaliybwith dhe matipient ©f ames-nfigilor8UcA" an 0
'B". Asimlar process is used to obtain the nunber of mail messages from
"B" to "A"attipe stam be @ hugebarwbetzsemuhBears i1s0 tdoeputetefratror adtiot be thet i 0.
To determ ne the denomi nator, the sane is performed for the user B's

e-mai | addee@gupication massageseychangéedibatween the ruser t(being tmiséndel) 4ad the
associated with that address before identifying user B's total nunber of
communi &at Fesfipientetostgerecip@nys Hetal axmbe of eimmupicatimneiessages c Do tabidin dhe
People attribute relative to the recipient 5 is "degree of followup” to
measur e hoRWUMEE! ofcammuricatipasmessages detivaep a hpecifiegiciserr ot esamplaTasei Al i ons,
and in one enbodi ment may be a nunber between 0.0 and 1.0 conputed from

t he aver agifRg aoecipigpt.rfat exampEresef i'B’s the systemi(spedificatiaticowofkspde emimder of
comuni cati on nessages sent fromthe recipient to the user to which the
user has rdp) perEprig,a sraseh irthet Reaple datattoret toddentify adfirstoset e Spdagewitts ent
fromthe 1o recipient to the sanme user. The second is the ratio of the
nunber of UBeEA's Seneil prdiess fnglicatest ipdesdhe tB-malileaddsass” fibldtandhasaiaamet s
accessed for reading or nodification, over the total nunmber of files sent
fromtHe r&e HRON fiedd tinge usseA is Sinsdnaer)y The verkspssmemrgind16 thenustidvéd
obtain the required nunbers to formthe ratio. It shoul d be apparent that
ot her way#heomegsagsuidpniiere dpmethi finst beft efstupies (feseirbessage 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 |Ds 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 me'ssages 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



15 The Discussion viewis a list of all conmunications nessages assigned to
the workspace, integrating both e-mail and instant nessages organi sed by
threads, i.e. nessages are grouped by Subject together with replied and
forwarded nessages. The view nay integrate a variety of nessage types,
such as e-mai| and instant nessaging, 2Q,and conbines all incom ng and

out goi ng nessages in a single view, unlike nost e-mail <clients that offer
mai nl y | nbessaadedDwith that addiess befoee @ealifyingTser Bisrtetateumbérsaf wesinmumscatiam e
listed by nmessage attributes and contextual Discussion attributes. Message
attri but esmesgages.t he FROM TO, CC, DATE fields of the comunication
nmessage. Contextual Discussion attributes are dynam cally conputed data
about the thread. An 25 exanple would be to highlight discussions whose
sender is currently online. 43 The Files viewis a list of all files

assi gned t édnpther evarkplpaf @, parsartaisedgoritextealdtanple attribate ediative Hotthes remipibnt
contextual File attributes. File attributes may include file type, version
nunber, 5fi lie “d¢gree afafoowfuptrteaneasure aavhorell lai stember Ussr sesphodet desbed t he
file and tinme of access etc. Contextual File attributes are dynamcally
conput ed daecipiamisucornmenitatians, Bnéird oneyembefdireent ragy bala agmbegbewaeor0.0
contextual coll aborative behaviour by the user in this workspace. An
exanpl e i s ahddh® icgmputeg fforh dke aeragingva twot ratiesee Thepfrsteitiyis thee ratipedfphe t hat
it had been sent to. The Events viewis a list of all events assigned to

t he wor kspagmbel pkterdmopicBiaremessages sehb fratnt thebracipienhitedthearsiee t¢ whichBtent
attributes. Event attributes may include event title, event initiator,
event part iusepbar replied &ntovdetertotal nombet of c@omupicatical mEvsagesatent fromttes ar e
dynam cal ly conputed data about the event, and nmay refl ect actual

aggr egdbed regipientdntiex samk usel. Tabseatridsie the hativi aiine bymbéreofifibess senb frotmhtbe

wor kspace. An exanple would be highlighting events for which at | east one
i nvi ted redceg@pient tovthe usasthad theyeserthasogueassed 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.

15
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,

20 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 atiributes 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

25 example would be to highlight discussions whose sender is currently online.



15 the e-mail to which the event relates. The system al so supports a

si.ngl e- 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
mani fested 20 in the workspace display Ry actively linking the four views
together during user browsing and search activities. \Wen one or nore
menber s ar éhedliles view, isar listedf \allrfdes assigredatodhe meskspase,i listachky Peopines, \fileew,
the Discussion view wi |l correspondingly highlight those nmessages for

whi ch t he etiikbtesabecontexwal hilelattdbltas. Kienadibsitasr mag dng@udanfile. typ&i versiom | v,
the Files vieww ||l correspondingly highlight those files for which the
sai d 25 nenbwber, diteesizaitdate of ereatian, authoorlist obusers Wbo Breessedthe filevard time
correspondi ngly highlight those events for which the said nenbers are

i ni ti at or sobacgess et iGeatextual £ile attiitnges ses dydaenicalipcomputast datambeuigbs filrr e

sel ected, or returned as search results in the Di scussion view, the People
view wi 5| eod maypefiedtagiual Aggrapatghor chotexstuakcdiebsrativehbeltmviour by dihes sskr ars
senders or recipients in the said nessages, the Files view w ||

cor r espondthigiworkspghé.i htexampiseisf hipklighiihg dilesathet haveacbtrbaers openedbgrikeaces
in the said 5 nessages, and the Events view will correspondi ngly highlight
t hose evenveopiaithdt it hadibgenseedof rom date references in the sai d nmessages.
Li kewi se, when one or nore files are selected, or returned as search
results in the Files view, the Discussion view w || correspondingly

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

at t achment gherEvestsefiew iseal listrof eh events aagjiened ioethPampkspave distad by Date, event
correspondi ngly highlight those nenbers who are authors or co-authors of
the sailll fitlieges and condextval nEent iatiribulies] Eventratibotesi maly yintlude levghtt tittehose
events for which the said files are attached or referenced. 15 Likew se,
when one oEvemirieitiateseventaprasticiednds tewent dascriptionrate Candexdes folent atlributes dre t he

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 navigatiqn, 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 linking 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 highiight

those events for which the said members are initiators or participants.



Events view, the Discussion view wi ||l correspondingly highlight those
nmessages from which the said events are extracted due to date references
in the nessages, the People view w |l correspondingly highlight those
menbers who are initiators or participants in the said events, and the

Firl es view wi || correspondingly highli ggzﬁe those 20 files which are
attached to or referenced by the said events. Figure 11 shows in detail how

cont ext ual Likewsepabien DRardimore esshgesBek s61ed8d, or refihaRhé 9Bareh G4t fim of
the present enbodi nent. 25 G ven the workspace nanme, at step 141, the

process begieDissusdionviziy ithg Rdople VIGWkwinaeredpdridtitdhp hiyrigMDBose hienfdrai n
the list of the unique ids of all nessages ("MD-list") assigned to the

wor kspace. whbi sre NhiiVedsés isenddreror useipieh iflups Saidtmessagesh thePeikia! wewatin
store ("PDB") to obtain the [ist of menber's tuples associated with the
nessages ( ‘cBeegpondinglythighligh) tHdae fldsSwHISH iapd attattm&iteop réfefdpBes irf theOdtidi N
the list of discussion tuples associated wth the nessages

(" Di scussi omessagds, Jand5the) Evédras Ridve swill alofresgamidingly’ ﬁ@Bﬁ?htt PoSPteabhtstWRcH | St
of file tuples associated with the nessages ("Files-Tist"), and d) the
Event dat a osiginated (froeDifity réferemabainnthe Raidlrméedsagés.event ' s tupl es associ at ed
with the nessages ("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. Wenever user search or selection request

i's detect ¢ikedisesivpn dAd or indee Hleaar selptisd/ o FetlimnBg tas ls@arkHIrédudd itthe Sig® 145
as Xop Criteria, where "X' is the tuple-list fromone of People,

Di scussi on viei, ltite Discssit viewems cofregpondimglyaignlight tWE: iesSRyestd whichither i a"
is the user-specified criteria. The search is conputed 15 and the
resul tilng tseijdl féed bt indeeddqagbedchinenéor agershedinathe Théidadd bthe 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:



Step 147 allows the user to specify if the search is a single-viewonly
search or a propagate-to-all-views contextual search. If only a
single-viewonly search is requested, then only the view being searched is
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 internediaté step is required to conpute the
new message) HesPeopld Batai storei $PDPYad ebtain tthe listeof cadrhisst s tapledfastdifatbdinitHe i ds
from "Message-1d" field of all the tuples in newX (step 149). Processing

t hen ret ur e messsgep (“‘PedRleviis€y,e the new y updated MD-list is then used to
re-query all the four data stores 25 to re-generate the new nenbers,

di scussi onb) the Biscassibredatatstort (DRB") torobsainl tieplisayf disedesich iuplestBodiddd The
process continues until the user stops searching and navigating, and exits
fromthe sydéthdme mésages (MRisausSipndikt’pni zati on The operating environnents of
a plurality of users can be interconnected with one 5 another via a

net wor k5 of cf dheayilsedatr stope(&0BTY tembitaioniveniss of Filg tumtes? hsddtrfted Ihbie

| ocated renotely fromany user. The relay servers provides a relay station
to facilit messagkst(Fiegdistiy, andsati on between the plurality of users'
operating environnents that may not be connected via a common

comuni cat idptre Renvdata storea(*EDBI e sobtddatthe listysfEvenry tplds tsbsiated GHin 10
periodically between users with shared workspaces to 10 ensure an accurate
m rror st atmeessagasheE\dat-tistd)t(stepsi4lel ative to the shared workspaces. Wile

t he aut onat ed nanagenent of post-processing and pre-processing wll keep
data stores synchroni sed between senders and recipients of the managed
e-mails, other nenbers of the workspace not on the e-mail's TO FROM CC
or BCC1bi stTheiduery reselts et iapslyintohthewaratpane'st dsepitgbratiivh sy fov @bNdrifg 15

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-Id” 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.



Dat a synchroni zati on occurs between the synchronisation engines 17 (Figure
1) of each user's operating environnents, via a conmunication network, and
the system synchronisation engine 38 (Figure 2) of the relay servers.
Synchroni sation can occur at specific events (e.g. when the user |ogs onto
the systen), at regularly schedule 20 iptervals or on user-demand. Prior
art exists for the data synchroni sation such as the PunmaTech's
Intelli SyncTM or the rsyncTM open source increnental synchronisation tool.
Preferably, all the synchronisation engines maintain a globally
synchr oni sédDatarfiynchroaizptiorFor each data synchroni sation, the
synchroni sati on engine 17 (Figure 1) at the wuser's operating environnent
sends a synchroni sation request to the system 25 synchroni sati on engi ne 38
(Figure 2) which conmprises tinme of last synchronisation event and a |ist
of wor kspadbe aperatiggsénvirenmemnts eof sy stusality yof cisersncarabe dnteecophacted atithcrse t he
system data stores to check if changes had occurred for the naned 47
wor kspa&es aBetheeviatee network of ratéy eeriveraoperatind nvitcementsr Figure ) anatesan e " No
Synchroni sati on Needed" nessage is sent and the process ends. O herw se,
the |ist ofocatsdargetely frameanyheser.aBte jaycéarears patvides aratayestatiore teethcllitaten t he
system stores, conpressed and encoded and sent back to the user's
synchr oni sédefagtynehighisetiorUpeiwesn rtiee piupality bhesars expesatiny restviromsats itiat reagi ne
acknow edges, deconpresses and decodes the changed data and perforned data
synchr oni saéi & wonneatere Viacal cateman scamesnicatitmst hetwosk t dtatall atimesle tDatd ed
(e.g. a file that has both been nodified renptely and locally at the sane
time) are PEWHrenisatiporis ueauiratopefiodicelly dreteaen nearsaivitn eshared wanksphbesT e
user's synchroni sation engi ne then extracts the changes of the |ocal data
store 10t BNSYHB RS esutdte adren siatet dfdhe gieteestorpirelationics tiei sharechgorapacesd
performs a simlar extraction, conpression and encoding for transm ssion
to the sysVénesipaciiognaiedt nanagesregit 0. poshprosgssirgrasy medpmessihg will kegp ne
acknow edges recei pt of the data and

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 or 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



synchroni ses the user's change data into the systemdata stores. O her
optimsations 15 are possible and can be incorporated into the system 7.
I ncl usive design for Class 2 users The relay servers in Figure 2 al so
exists to provide a renote workspace engine to 20 provide Cass 2 users
(users whose operating environnent does hot include the required nodul es
of Figure 1) to still gain access to the contextual workspace access and
management workepaces Giases the ubet septiensal@asy theansearea nanagades;- aaiNo
Class 1 user's operating 25 environnent will annotate the e-mail with a
URI poi nt i iyneitronisationaNeassldl negeage iatsedt amkethp agecdse @atiedOertibe the listof
server (Figure 3, step 47). Wien the C ass 2 user receives the annotated
e-mai | fromhahgesCsines theudast , symctropisatérs e exteactathdtam etheUBYstd@ sloresk, t he
Class 2 user is directed to a web page hosted at the renpote relay server
via a comeampcessed@ed remcotad asd sesteadki tguithe uger's kyrmhginigdtion synginenpon

wor kspace engine 37 (Figure 2) which accesses the systemdata stores 31,
32, 33, 534 redipti tnetuser's eyrphrayisation .engie dadirowlgdgesnddadrapesseanddecodds 33,
34, 35 of the relay server will be synchronised 5 with the |ocal data
stores 20, tid chajed2@ata2ahd penforene@l adeta syncteonisdtionughh tthe loserdaga stores.
synchroni sation engine 17 (Figure 1), the Cass 2 user will be able to view
the same anketeibet aesietejed.d. file thad as hethGheemsmaditise remGely g Usdally
contextual search and navigation by the Cass 2 user can continue through
t he syst emaptheksameciimerare mecogded fof usdrenotifidatipn sed wemual @solatioruni cat i ons
network 39. 10 Thus, the described enbodi nent proposes a nethod and system
that identifies, obtains and nanage rel ati onshi ps between the nain :
el ements of the workspace, such as people, discussions, files and events,
and t o 1fr oViingeuser's syssliranjsatmnesngine thenhéxdracts 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

15  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
20  provide Class 2 users (users whose operating environment does not include the

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

and management.

When a Class 1 user sends a Class 2 user a managed e-mail, Class 1 user's operating
25 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



relations to facilitate subsequent user access to workspace information,
t hrough 15 aggregati on, 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
sanme project (as can be defined by a usgg). Further, with collaborative
filtering, the proposed nethod al so address e-nmail spam 20 problemthrough
a col | abor ik, tee €fakoLtusenisldirictealstsiagmetepage dstediti theSemotibrelay debver via a
wor kspaces that allows users to share effort to provide high-quality manual
filtering cwhimueicatiarsi mgwbtke3ewwdel Rigurea2yothgugh rtkes pgstemowoartspatendrgire sind
W thout requiring any one user to bear the filter effort for every e-mail
assi gned t (Figire 2phicbEmcessedshd hystete slatd sieds&thogi 3834, 3hinthe ralayf sdreer.
construed as [imtative. For exanple, the wuser-defined elenents (i.e. the
actual dat Ay thes syxtemtdzda widrés Bhe32,3padt 8y ef that @it @res wikBeZYnddodised4 may
not necessarily be stored locally in the sender or recipient's 49 conputer
syst em 5 Theitelteenotak dataystbres 2 rdd 22 n2% Bt domge diassat iuser thesugihethé ruser's he
sender or recipient's conputer system The collaborative e-mail filtering
descri bes agchgridatiom@ngimpate (Figure 13stharClaskedtuski afll b ablertoclieas tHef sdang t he
e-mail but it is envisaged that the identifier can also be based on other
subj ect nawoesspacd display aspihet fromf the IGiasson usenBubsequnt ichatextsalr sededt andl
el enents of the e-mail. Also, the creation of a tag to follow the subject
field i s desdgatmady thetGlass pusérecanecbndinto throwgit thasybtemgoepiar emyiheas? t he
reci pient. However, it is also envisaged that the tag can be created by
t he sender optheaelay setvhevia camsmirgsatioms oétwbhe3%®- 1o nail. The communi cati ons
network 18 nmay also be in the formof an Intranet or other forns of WAN
15 Haviipag now fully described the invention, it should be apparent to one
of ordinary skill

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 expioit 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



in the art that many nodifications can be nade hereto w thout departing
fromthe scope as clained. LLOYD WSE 50 CLAIMS 1. A nethod of

popul ating a col | aborative workspace with a plurality of user- specified
el enents of an electronic mail message, the nmethod conprising the 5 steps
of: (i) assigning the electronic mail ngssage to a collaborative workspace
based on the said nmail nessage, the workspace including a plurality of
dat a gr oupsompteresysidr.€T ey elameatsdeay Badtaed dme siorage iazatiet remetetfrn®the he
electronic mail nessage; 10 (ii) automatically identifying and obtaining
each user - sgréer 61 redipeinésreompoter systeempl ural ity of user-specified el enents
fromthe electronic nmail nmessage; (iii) automatically associating each
user-specified elenent with a said data group to enable the sender and/or
the one or nore recipients to collaborate on the user-specified el enents;
15 (iv) gehe atliabgradiveresrmaid) flterohgrdestiileys dsise theomorkéymcel remig agian id@gifege;
and (v) storing the identifier in association with each user-specified

el enents af foeclaseifyiy tHeceremdil hast isemwisaged dhattteel iddntitiert dem diad degbased.on2. A
met hod according to claim1, wherein the workspace is an existing 20

wor kspace. otBer gubjexit muatteas dor eample, onforraationlfromivee aif thes bsgy-defihed glehiefts
conprises the step of <creating a new coll aborative workspace, the

el ect r oni cofrthe le-mrais s Adpo, bl ergaticasfi aytagdtotfolldvh thenslvjambd fidld psidescribed 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-

10  mail.

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

of WAN.

15 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.



25 4. A nethod according to any one of the preceding clains, wherein the
wer kspace is categorised as a shared workspace in which the user-defined
el enents within LLOYD WSE 51 the workspace can be col | abor at edonpbyst he
sender and one or nore recipients of the electronic mail nessage, and a
pfivate workspace in which the data gr®ups within the work space can be
col | aborated on only by the sender of I.gﬂ el ectroni c nessage, and the

nmet hod further conprises the step of: .C @a ecting whether to assign the

el ectroni c nmessage to a shared workspace or to a private wrkspace. 5. A
met hod accordi ng to claim4, further conprising the step of selecting

whet h t t t

w thi ” a sh Sad Fréf@‘&%r%bﬁéaéﬁf‘abﬁr%ﬁsﬁ%%"é‘%gvg 3 Brls drdrent o can
e col | aborated_on d h

private nessage® %C{f'ﬁﬁﬁeéneri%f’aaeiﬂg eoﬁt%ﬁ?ks%ﬁa S e\,\m%@ﬁb@h@%@g m&e? ?ngd
el emrents can be_.col Ifaborat ed on only by the sender of the electronic mail
rressages. 15 6. 3°R% od accordi ng to any of the preceding clains, further

05 R A e
2
wor kspace | E‘Sst@%%aﬁor'ﬁ“ﬂ 5%7%%‘4‘%@% T

glt ggt Ir gmpgr ?gfsng eeaerglte oy JEINRA2AG6P6H HndiR r%r@lbﬁ@s@ftﬁ%é&rd?nctrngrl assi gni ng

message;

10 (i) automatically identifying and obtaining each user-specified element of the
plurality of user-specified elements from the electronic mail message;
(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 (iv) generating a message identifier based on the electronic message; and
(v) storing the identifier in association with each user-specified element after

each element has been associated with the data group.

2. A method according to claim 1, wherein the workspace is an existing
20 workspace.
3. A method according to claim 1, wherein step (i) further comprises the step of

creating a new collaborative workspace, the electronic mail message being
assigned to the new workspace.
25
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 conputer systemlocal to the sender of the electronic nmessage. LLOYD
W.SE 52 9. A nethod according to claim8, further conprising theygl Giof
pronpting the sender of the electronic nessage to sel ect whether to assign
the electronic nessage to a workspace, prior to the assigning step. 5 10.
A*nmet hod according to any one of the pr¥ceding clains, further conprising

L e
ingé:lhggezcggcragit :]%r{f%ef{ﬁ%mﬁ%ﬁ’ égm%]séggﬁfan?ﬁep%'ﬁge ‘ﬁ?r_iﬁ%a}cg 'ﬁévgfcﬁﬁe%ﬁ sts 12. A
& peopl o dat » Geubn 4 Tas waHeRS orubr fefrrtii by all LRI sdiRp Brne et udes
Gata group. 15 95NN ERRGs%. 2hd e gBh R b PRIt Ssbskeai ng oi o) m.

wherein_the plurglit f [- i fi \ body
of the ¥l ect P onrae i et 36 BsSBS il eaficHiRae |04 HEHES WRriEpREc Ao

erein the plugal. f groups includes a discussion data group, and
step (iii) furt%@bb%%ﬁ§¥$%%§gthe step of associating the nessage body of
the electronic mail nessage wth the discussion data group. 25 15. A

met hod according to claim 13 or 14, wherein the nessage body includes new

text yet t0 be : | g: &l bRPridRG thelkt Bfé’é?ﬂct e
al ready as(S)soci gﬁ%ﬁé\n@%ﬁﬁr%é I Eslcg:lluss’i g’?\ﬁ%?tog{bargo%g? t ﬁg met o@bf urther
conprising the to categorise the electronic mail message as a shared message within a said
10 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

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

on oniy by the sender of the electronic mail message.

15
6. A method according to any of the preceding claims, further comprising the step

of associating the identifier with the workspace to which the electronic message

is assigned.

20 7. A method according to any one of claims 2 to 6, wherein the existing workspace
or the newly created workspace is stored in a combu'ter system local to the

sender of the electronic message.

8. A method according to claim 7, wherein the assigning step is performed at the

25 computer system local to the sender of the electronic message.



LLOYD WSE 53 steps of identifying and obtaining the new text, and
associ ating the new text wth the discussion data group. 16. A @M &VISE
according to claim 15, wherein the identifying step conprises 5 checking
the format of the nessage body to identify the new and old text in the
message body. 17. A nethod accordi ng t052any one of the preceding clains,
wherein the pluralit serol‘gg)I d el enents es attached

ag :helsl e&;}ron’?‘é“?%é%a%fé’r 'li%t f 68°@888P%f'}?g§?%°a%'§m8h%9 Y€ clains
0 erein
hyper|inks cont I%‘?’W@ gfﬁe%ﬂhtﬁ ﬁﬁégi‘g{ﬂﬁe%ﬁlg’hs{h%g glﬁ%ﬁn %elr‘?gﬁéﬁggs 15 19.

A net hod according to clai t he. Iur I|ty of data groups
includes a fil®@€ %ﬁge?tﬁraovl‘ﬁ?r}](s%ﬁ‘fﬁ %ff°é3 Eﬁlqs)s l?rgt 'ér conprises the step of

associating the files with the file data group. 20. A nethod according to
claim 18, V\,herelnthe plurality of data groups includes a 20 file data

2o SR et B e A,
ci ai ms '
time and/ orodat gte r‘?ﬁfel ! 'Et tF%eeﬁk'rﬁ%ggga Segg\/&{/g%g@nxc#n?%ngke ect'bﬁ(ohlngl udes

g}eafglg:at yLI(;fOY([j)a @85}%?5];523%68‘?'8' Qté a?ter gtgg?rldl ng to claim?21, wherein the

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

10 includes electronic mail addresses of the one or more recipients.

12. 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.

13. A method according to any one of the preceding claims, wherein the plurality of
user-specified elements includes a message body of the electronic mail

message.

20 14, A method according to claim 13, wherein the plurality of data groups includes a
discussion data group, and step (i) further comprises the step of associating

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

group.

25 15, A method according to claim 13 or 14, 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



an event data group, and step (ii) further conprises the step OL
associating the time and/or date information with the event da EAOEPM&E 5
23. A nmethod according to any one of clainms 10 to 21, wherein the assigning
step is perfornmed at a recipient conputer systemlocal to the one or nore
recipients of the electronic message a$txer the el ectroni C nessage is

recei ved by the recipient tem iq 24, A ne ccording to
clai m 23, furth&ePeal ?'i‘th'H%anHBE’ r@b'}/%? nemt?%ra@doasﬁqgla g &Wsr}ﬁthf(on at the
sender's conputer srés%e% annok ating the electronic mail nessage with a
first annotati o' FIOH 9219 YRKPt he reci pi ent conputer systemto
automatically assign the received electronic mail nessage to a

col | aborative workspace | ocal to the recipient corrputer syst em upon recei pt

3 e ST M IS T
h
e SRR T A R

col | aborative vvor ks cech 20 - an existing workspace. 26. A nethod
according to cl gl rther conprising the step of creating a new

col | aborative vvorkspace based on the first annotation field and wherein the
el ectronic mail nessage is assigned to the newly created col |l aborative 25

Kk
26, furthe? con%msﬁaaa%%ae SgRPOA 8 SR IDE g O i 20
to the col aborat% rispetfh R:I %ttsa%clhggs filb§ S8R ko FHRBLLRNiTHSLEEE. checking
autonatical |y wiether t he e

10
18. A method according to any one of claims 13 to 17, wherein the plurality of user-
specified elements includes hyperlinks contained in the message body of the

electronic message.

15 19. A method according to claim 17, wherein the plurality of data groups includes a
file data group, and step (i) further comprises the step of associating the files

with the file data group.

20. A method according to claim 18, wherein the plurality of data groups includes a
20 file data group, and step (ii) further comprises the step of associating the

hyperlinks with the file data group.

21. A method according to any one of claims 13 to 20, wherein the plurality of user-
specified elements includes time and/or date information in the message body

25 of the electronic message. -



nessage is annotated with the first annotation field. 5 28. A nethod
according to any one of clains 24 to 27, further conprising the sfb%YDWfSE
replacing the first annotation field of the electronic nessage with a
context bar for directing the one or nore recipients of the electronic
message to the |ocal collaborative workspace containing the user-specified

el ement s, 1 text b i.n bl.e t t ifh the el.ect i
message bﬁ?ﬁe BE-bod Sersrang Bur Bl SRt e el Seteor iy Ro6E ol m 28,
erein the context i ncl ud hyperl i nk i nti di tly.to . th

col | aborative \/\B'Sé?fg%?é gn_r%“é@?n%ﬁ?%%{'ﬁ%hlﬁg‘é%?%%ﬁgtﬂlf%ggiaI&f %?Cs???ét'?ﬁﬁehgr
conprising the st l.yi f h i Sti I to th i ved
el ectronig ness§@§%§;°é§$€edﬁ°?]'ﬂaﬁr§“%hh@8Fﬁ?'ﬁ‘g alti\ﬂrlé’g’ﬂ'relrj ?ﬁe (r)ressggreefgl ;/g be
assigned to a workspace, if the electronic nessage is not annotated with
the additional information. 20 31 A nethod according to claim 30, further

user- LIZ% n d-“& éﬁéﬁtﬁfgé’ fa%i‘%‘*ﬁ@ﬁ% afifislor R 0 e T e e BLslaltl R8P Bt v
t t - ' . h [ '
exi st ng works ;%@?r’e‘?r‘?gf55’%?@%5%3'?%@&&%%5} SRR SRk 3Rt o
t i . i Sk, | 1 .
ecr - dofi ned had S PamnE BESHas ST wh e et E i Ea0E Rt pe Ll nedbgEne”

net hod accor di ngortngut%lr%ilsrtrérﬁo or 31, wherein the heuristic rules are defined
by :

10 24 A method according to claim 23, 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

15 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.

25. A method according to claim 24, wherein the local collaborative workspace is

20 " an existing workspace.

26. A method according to claim 24, further comprising 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

25 workspace.



the one or nore recipients of the electronic mail nessage. 33. A nethod
according to claim28, further conprising the step of pronpting LLh;eYD@,S%ne
or nore recipients to select whether to assign the electronic nmessage to a
sel ected workspace or to create a new workspace for assigning the
efectronic nessage, if the heuristic rtfl es cannot automatically determ ne

h h i . i . i ' .

Lt S TESS29E ol SRS e kBB S AREISREHr 10, 3%, e

T S PR A R T e
i pi ents. I ) I i

o v rect D ok RSO 0! G Pyl ARG e Bptpgfgrace based

el ements based %%s%%% i%gnﬁﬁgf%'a%f?ﬂﬂ?l}i%ﬁ 59&%&%@1 35 A nethod according to

cl aim 34, wherein Second annotation fie includes a hyperlink to
di rect ;he one or nore recipients to a website renote fromthe recipient
conmput er system and whi ch hosts the coll aborative workspace to 20 enabl e

the one or 28" 2A;rr§c§th§& ggéo?diﬁ@fd?\%rw éneC&L;'la"?}QQ%?c?%f’,f}uﬁﬁlﬁzcgﬁ@gé@g?ﬂsf,utire d

el enent s. d accor t0 any oneé o alrns her

e ot Sor e 8BiapRb (AT ldhhioR deld drhd BBt IS oL ot e

assi gned wor kspace’ 0 oni c nessage, and anrnota

filtering ident}figy ?_lte%\t}gg W‘ésc%fet ﬁ?ﬂ%%%’\pig&@% gieeéiecﬁllo%%erﬂgst‘.s%t‘;ett@ﬁ'le

el ectroni c nmessage. nmet hod accordi ng clarm 36,

further conprisj i { : ) I to
appropriate el elccz)'La glo('tr?lm%borsrr%ﬁ\% Jgﬁgl’lk%ﬁcte%r%%rli&@gsugéle%él&? ﬁg%lé}:ﬁéﬁé%e
10 context bar being viewable together with the electronic message by the one or

more recipients.

29. A method according to claim 28, wherein the context bar includes a hyperlink
pointing directly to the collaborative workspace.
15
30. A method according to claim 27, further comprising the step of applying a set of
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.

20
31 A method according to claim 30, further comprising the steps of automatically
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
25 message to the existing workspace if the heuristic rules determines that the

selected user-defined has already been previously assigned



filtering identifier for retrieval and view ng by the one or nore
recipient. 5 38 A nethod according to claim36 or 37, wherein the sel ected
user-specified elenent is a subject field of the el ectroni c nuiLLOYie¥43dgye,
and the filtering identifier is annotated to the subject field. 39 A

met hod according to any one of cI ainms 16 to 38, wherein the conmuni cati ons
10 network is the Internet. A net hod according to anélone of .clains 10

to 38, whePéin f\H@etEeﬁirﬁﬁmre'as.t%ﬁ'elm ARPUd T Vhegeip the heirristic Biles arg dgfinedidyet hod

according to any one of clains 1t furt rising a plurality of
el ectronic mail Yh?e%’%ég?’eéﬁﬂp‘ﬁﬂ@ogm? ?'ﬁ%’%'ﬁ%‘gmﬁngﬁ%er corrgrl ses t%e step

of assigning each electronic mail nessage to respective coll aborative
wor kspaces according to subject matter of the electronic nmessages. 20 42. A

L AR Bl

seorafy (o arpier R et N i ude S o
of more reot pi P PIPA R BREE l?n‘i"éatﬁﬁ vt 1 S e e "
of dat a_qr oups MessadE S aPaPelsip e SCa Lo RP PG Br e A e FsBetie
B: 3;2: : w 8; d;ésser ge%%%@ge oacor]abora Seov%r gpea%ewth respective ones of the

10 34 A method according to any one of the claims 24 to 33, further comprisihg the
steps of, prior to the transmission, 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 elements based on the

15 second annotation field.

35 A method according to claim 34, 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

20 enable the one or more recipients to still collaborate on the user-specified

elements.

36. A method according to any one of claims 23 to 35, further comprising the step
of generating a filtering identifier based on the assigned workspace of the
25 electronic message, and annotating the filtering identifier to a selected user-

specified element of the electronic message.



45 A method according to any one of the preceding clains, wherein the
assigning step is perforned automatically. 46 A nethod of nanaghﬂgYﬁgw E
col | aborative workspace assigned with a plurality of 10 el ectroni ?
nessages, each nmail nessage having a plurality of user- specified elenents,
t he workspace having a plurality of dats& groups with each user-specified

el enent being associated with a sai ata group,. the th conprising the
steps of: @7) gbriB#tALY AGCUANG I HaE g&gg'gbeé%f’ﬂ‘@ﬁf'f‘g%%Bppﬂt&@ﬂggﬁectroni c
message, and 15 (ji) storing the identifier in assocjation wth each

user - speci fi ed é'leéﬁggi? mEsSegfeto %f@r'@}ee%??tfﬂﬁ‘fccmﬂ‘g‘é'?gg{@?‘}eﬂsi.Qa%drf’é}tﬁ%d
according to claim46, further conprising the steps of selectipg a said
user - speci fi ed g'iteél?@d‘f"?”t'gﬁﬁ Oé[&t%‘?}’gr?"b‘gw?@'”@S’[Vé'i“?ﬁ"ﬁegmi RASIESOETE i dentifi er
20 stored in association with the sel ected user-specified el enent and
identifying the rest of the user-specified elements which has the sane

id ifier. 8 A nethod di .cl.ai f her... i Si
the steps GB sePdBEPRg arrrano e amiert Shatqw Bl raatsd UrmeRe o
g eitode Dt e M N B e B R
LLOYD WSE 59 1 eﬁﬁérf%'gﬂrgqt%pfglﬁ aj[et%?b%%&ﬁg'%ra; Iherressages within the

wor kspace whi ch' correspondi ng nessage
identifiers. 49. A nethod according to claima48, further conprising the

steps of: 5 identifying a second said user-specified el enment, determ ning
the presencg of N6 3§%208aME %0 aRPEH bf G8me' 01636, WherbMink kbMhnunlcifioRd

10 network is the Internet.

40. A method according to any one of claims 10 to 38, wherein the communications

network is the Intranet.

15 41. A method according to any one of claims 1 to 6, further comprising a plurality of
electronic mail messages, and wherein the method further comprises the step
of assigning each electronic mail message to respective collaborative

workspaces according to subject matter of the electronic messages.

20 42 A method according to claim 41, wherein a said message identifier of an
electronic message is associated with the plurality of data groups of a said

workspace to which the electronic message is assigned.

43 A method according to any one of the preceding claims, wherein each data
25 group in the workspace are viewable simultaneously by the sender and/or the

one or more recipient of the electronic mail message.



mai | nessages; identifying a second list of mail nessages based on the
presence of the second user-specified elenment in the first |istLOYDwagg
nessages; and 10 obtai ning a nunber of different nessage identifiers in the
second list of mail messages. 50. A method according to any one of clains
46 to 49, wherein the plurality of users8 specified el enents includes

el ectronic il addresses of sender and/or of one 15 or. npre, recipients
of the el & ronimadir areedingdo 2 e effs riessyngrtgime: WreteinBe Puraiy of
nmessage, files gttached .to the.electronjc nessage, a i nd/.pr .date
M or et on i n GHE SAGSf Bsiested i A3 uEens AMEno@ll.au e AR o0 o
processi ng an e] ectyani i| b t ) 0 a
reci pient, the H%%rhdéﬁn%%ﬁ%ﬁeg}srr%ssﬁ ﬁgf%gb@t&rs%?se?cﬂ ?g’ﬁ%p%ﬁ%$ﬁ@g§'§yhéef%sateaznder to
sel ect or creatsr%p%iltering identifier to associate with the electronic
mai | nmessage, ( |% rTansmtting the identifier in association with the
electrogic mai | message, and 25 (iii) assigning the electronic nessage to
a col | aborative workspace having a plurality of data groups prior to the

transmtti ngs'; ﬁ\qnéthba acéd?&a?ltdjér%) Mé’of%e ﬁ%tﬁt@dlhggépn : vﬁ%.reiﬁ@rhegéégl}bgﬁwﬁbei ng

accessi bl e e Sender andfor t’he recip ereint entifier

isinthe form Q{GPEQ?G#&%ﬁ%%ﬁiCQW' 52. A nethod according to claimb51,

wherein the el eC nic nmal | nessage “includes 5 a plurality of
user-specified el enents, each el enment being associated with a said data
group to enable the sender and/or the recipient to coll aborate on the

46 A method of managing a collaborative workspace assigned with a plurality of
10 electronic mail messages, each mail message having a plurality of user-
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 the steps of:
(i) generating an unique message identifier for each electronic message, and
15 - (ii) storing the identifier in association with each user-specified element of the

said electronic message.

47. A method according to claim 46, further comprising the steps of selecting a said
user-specified element, and automatically obtaining the message identifier
20 stored in association with the selected user-specified element and identifying

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

48 A method according to claim 46, further comprising the steps of
selecting first said user-specified element within a workspace,
25 automatically obtaining corresponding message identifiefs stored in association

with the first said user-specified element, and



user-specified elenents. 53. A nethod according to any one of clains 51 or
52, wherein the identifier is 10 tagged to a subject field of Ltdwd wisg

el ectronic mail nessage. 54. A method of processing a received el ectronic
mai | message having a plurality of wuser-specified elenments and a filtering
identifier, the nethod conprising the &teps of: 15 (i) identifying and

EETZ'Z?ESQELE?-“ ooy iﬂ@%%ﬁ@ﬁ%ﬂ{ mefipope iy IRE SBMebeed Wfieh 4 ' meccage.
t
i toring the nNooat Hiaga %ﬁ%&%rff%srﬁyﬁﬁegﬁi%%%r SHBMERT T o7 56,

met hod according to clain154 or 55, wherein the selected user-specified
el enent is the subject field of the received el ectronic nessage. 25 57. A

met hOd. acc d' na toth gorgin 8Ia| fééhér% snfw MJ‘&E 8f'Tpr' sing the step
"er8eY P8 S SPIRERT

of assigning the e ni C ssage tive rkspace havi ng a

pl urali gy of d%gwy%§passe%roh8 |‘i:iclisiep%etcfféaseﬁrﬁérl)ng step (i), the plurality

of data’ LLOYD groups Bei ng dccessi y the sender and/or the

recipient, and ﬁg%’hﬁfnih rtﬂg Hrés@ﬁ@é fthé sg#&id V{%ei Qﬁecfifﬁ%irgl et &S

name. 58. A net acc gto c aim erern ectroni c nal
nmessage i ncl Udeﬁwail%%s béjg ality of user-specified el enents, each el enent
bei ng associ ate a” said data group to enable the sender and/or the

recipient to co#de%ﬁ@d\%taes&%n& i]gtqf'mr G[s%?g%g b8l InGHE Beden ?%oftﬁb second

conput er - r eadab Fum on Whi a program nodu conpri sing
user-specified element in the first list of mail messages; and

10 obtaining a number of different message identifiers in the second list of mail

messages.

50. A method according to any one of claims 46 to 49, wherein the plurality of user-
specified elements includes electronic mail addresses of a sender and/or of one
15 or more recipients of the electrpnic 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.

51. A method of processing an electronic mail message to be sent from a sender to
20 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,
(i) transmitting the identifier in association with the electronic mail message,
and
25 (iii) assigning the electronic message to a collaborative workspace having a

plurality of data groups prior to the transmitting step (ii), the plurality of data



10 instructions which, when executed by a conputer, performthe nethod
according to any one of the preceding clainms. 60 A systemfor providing a
col | aborati ve workspace based on an electronic nail nessage ha‘dﬁ‘ﬁ@ WISE
plurality of user-specified elenents, the systemconprising: 15 neans for
assigning the electronic mail nessage t6 a col | aborative workspace having a

plurality of data grqups accessible by a send nd/ or .one .

reci pi ents of tﬁ'@ugf g’(’?{)’}goﬂ?c(?sﬂglﬁ byngg%%ed]g;er gﬂg/:;’(rj wt [FTE 8'%5 n@g{ﬁ?nethe
arranged to autp Lcally identify and obtain each user-specified el enent
of the pluralit eaﬁﬁqgé%lp_tg%goéwqfé%e \g?rgﬁ%?ﬁess, N means for automatically
associ ating each user-specified elenent to a said data group; neans for
enabling the sender and/or the one or nore recipients to collaborate on

h i fied ) : . : . :
message Egﬁfijf k\&pfﬁﬁ'gﬁ%’égt Bingite o8 2 ubpibl e AEREBune e bplee e °
i i Cifi . ot . s b
fter ahon el endrtURLY Youk 2oEoMd PRl 3ER SUfRFL R pidctidd GRRTY
said data group to enable the sender and/or the recipient to collaborate on the

user-specified elements.

53. A method according to any one of claims 51 or 52, wherein the identifier is

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

54. 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:

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

electronic mail message.

55. A method according to claim 54, further comprising the step of filtering the mail

20 message based on the appended identifier.

56. A method according to claim 54 or 55, wherein the selected user-specified

element is the subject field of the received electronic message.

25 57. A method according to any one of claims 54 to 56, 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
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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 57, 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;

means for enabling the sender and/or the one or more recipients to collaborate
on the user-specified elements;

an identification generator for generating a message identifier based on the
electronic message; and

means for storing the identifier in association with each user-specified element

after each element has been associated with the data group.



