WD 02/ 33981 PCT/ SG00/ 00178 METHOD FOR ELI M NATI NG AND | DENTI FYI NG
REDUNDANT MESSAGE | NFORMATI ON  Techni cal Field of Invention 5 The present
inventiowoet/saes to the field of elimnating or identifypalysGoraursdant
information in an online systemand nore particularly to elimnating or

m nimsing redundant enail messages in a user's nessage file and
elimnating or mnimsing redundant newsgroup postings in a user's
newsgroup file. Background 10 Wth the advent of the Internet nore and
nor e peoplg ?lre comgunl cating in electronic form such as via enai l
messages, bulletin bo 3 :

use of elec @Dl H 5 s NWMES%&:S??S of
redundant messagi ng. Not onI y is IMF(DmmAtraDNng for a person to find

mul tiple repeated nmessages in 15 their email folder but it is a tine
consum ng process for the person to read through all the nessages and sort
the rel evapf . Rf-0Em LbaRvddiem redundant infornmation. Redundant nessage nay
occur whermnessages are repeated in other nessages. The following is an
exanpl est hat i | Thestoregess inteatipapietpteade uthl B‘?‘F‘o‘ﬁf Sf'mé\%lp@ Ofe SERHWEYr epeat ed

o e EARASER nBmEf AT £l BRIECPMTRIN FOB SR sy 6 o0,

ong@us. ed(! Sqg, acific.net.sg bject: Fw Lunch
on 30/7 (Frmrdrax)e)ng r[éaiUedarﬁremmB@eSt’eﬂgeEQ@Q L@@rame@@ag@ﬂt@mn@@m@éaﬁmwn For

t he lunch toda Ieas e been changed to
Hua Ti ng cm'rH@ZSé”GE( rﬂeW@% ’CESE#%SEHS%_‘O ﬁSé/r%r}%%Y_sg?aqu@next to Del pﬁl and
FDFOSILe Ore g@jrduﬁarade) The tinme renains at 12.30 pm Sorry for this -
are cognae Wltﬁltﬁgggvgnt%ef\ the ln%erne?%%rg%zg more pe%p%egg 50%98%&%9

Regar ds'©

in electronic form such as via email messages, bulletin board systems and
USENET groups. With this increased use of electronic communication, there has
also become a greater degree of redundant messaging.
Not only is it irritating for a person to find multiple repeated messages in
15 their email folder but it is a time consuming process for the person to read through
all the messages and sort the relevant information from redundant information.
Redundant message may occur when messages are repeated in
other messages. The following is an example that illustrates the rapid
accumulation of email messages repeated in other messages:
20 From: clarice @ hotmail.com.sg
To: mik@krdl.org.sg, ong@nus.edu.sg, chs @edb.gov.sg
Cc: judy @pacific.net.sg
Subject: Fw: Lunch on 30/7 (Friday)
Date: Fri, 30 Jul 1999 09:41:26 +0800
25 Dear All,
For the lunch today, please be informed that the venue has now
been changed to Hua Ting Chinese Restaurant @ Orchard
Hotel, 2nd Level (next to Delphi and opposite Orchard Parade).
The time remains at 12.30 pm. Sorry for this late change.
30 Please page me at 1234-5678 if you need to contact me.
Regards

Clarice



Clarice WO 02/33981 PCT/ SG00/00178 2 > From clarice@otmail.comsg > To:
judy@acific.net.sg; mk@rdl.org.sg; ong@us. edu.sg; > chs@db.gov.sg 5 >
Subj ect : Wow2sa9ech on 30/7 (Friday) > Date: Friday, Jul yp@BSGAUR®97810: 45 PM
> Dear All > 1 have booked a table for 4 (under Judy's nanme) at Lei >
Gardens, CHIJMES, for 30 July (Friday), 12.30 pm 10 > Regards > Carice

> mmemaaa- > > From judy@acific.net.sg > > To: mk@krdl.org.sg 15 > >
Cc: clarice@ingnet.comsg, ong@us. edyu.sg, > > chs@adb.gov.sg > >

Subj ect: Re: Lunch on 30/7 (Friday) > Dat e: Thursday, July 22, 1999 7:02
PM> > ok with nme, will get clarice to book |ei gardens at CHIMES 20 > >
and informthe others. >>"theers, judy. > > --------- > > > From

mk@rdl.org.sg > > >.on RYi@@H S &%hs§g 25 > > > CC. chs@db. gov. sg,
ong@wus. edu.sg, > > > clarice@ingnet.com s@g > > > Subject: Re: Lunch on
30/ 7 (Friday) > > > Dabeho: THin@ersilic.0eilsg: mik @ koihorgps® pnp nussedu.sg;

> chs@edb.gov.sg
5 > Subject: Fw: Lunch on 30/7 (Friday)
> Date: Friday, July 23, 1999 10:45 PM
> Dear All
> | have booked a table for 4 (under Judy’s name) at Lei
> Gardens, CHIJMES, for 30 July (Friday), 12.30 pm.
10 > Regards

> Clarice

> > From: judy @pacific.net.sg

> > To: mik@krdl.org.sg
15 > > Cc: clarice @singnet.com.sg, ong@ nus.edu.sg,

> > chs@edb.gov.sg

> > Subject: Re: Lunch on 30/7 (Friday)

> > Date: Thursday, July 22, 1999 7:02 PM

> > ok with me, will get clarice to book lei gardens at CHIMES
20 > > and inform the others.

> > cheers, judy.

> > > From: mik@krdl.org.sg
> > > To: judy @pacific.net.sg
25 > > > CC: chs@edb.gov.sg, ong@nus.edu.sg,
> > > clarice @singnet.com.sg
> > > Subject: Re: Lunch on 30/7 (Friday)
> > > Date: Thursday, July 22, 1999 2:31 PM
> > >
30 > > > > mik, lei gardens is a good choice, but it is no longer at
>>> > boulevard - it is now at CHIMES or at orchard plaza,

> > > > which would be more convenient? What do you think?



30 >>>>mk, lei gardens is a good choice, but it is no longer at > > >
> boul evard - it is now at CHIMES or at orchard plaza, > > > > which would
be nore cvovmsivent ? Wiat do you think? WO 02/33981 PCT/ SGROISGU/®1783 >>> >
>>Didn't realize it noved. Haven't been to the CHIMES > > > branch.
suggest we try that one. > > > MKk. 5 The email message above quoted a
second email nessage, which in turn quoted a third email nessage which
quoted a fourth emai|l nessage. These mai | nmessages were exchanged between
Clarice, Judy, and Mk and "cc" to t ot her persons, Ong and CHS. From
the perspective of Ong and CHS, clearly the quoted emai|l messages, 1o if
recei ved separately, wodl™d be redundant. This is especially so if Ong and

CHS were on | eave and, di.dppgt regae it RBUEd. emch't BBSS agee CIIMES30 July 2000
(the date the final nmessage was sent). A further way in which redundant

nmessages may be gener at ed; Diacliheto9eRkVe HdNAMAet nessage is sent to a
person several times v%g>59mgral different 15 routes, such as multiple
mailing lists. The following is an exanple of redundant email| nessages
bei ng gener at edhberwmilohesasgei gHermlatéchy seretksemabressagenshich il ser of a

dat abase confe VL ha..f,0l ing <" | i o i an"
posts 1t QOLEnT ol b Rad S gPg foi ofdl uPEpie, PET AN
j ohn@ne. enpilBetwmged bwoe led@drsronsitween Glatiopl @dys angéils aadicc” to two

dat abases I Tsa PTG 2000 I nternati onal conf er ence o' Vb
Dat abases 25 Frdatihd p@@potiel dfdmmg amhCaiS, Tleabipkteuquoted email messages,
10 if received separately, would be redundant. This is especially so if Ong and CHS
were on leave and did not read their email messages until 30 July 2000 (the date
the final message was sent).
A further way in which redundant messages may be generated, is when
the same email message is sent to a person several times via several different
15 routes, such as multiple mailing lists. The following is an example of redundant
email messages being generated by such multiple mailing lists. John is the
organiser of a database conference. He writes the following “call for participation”
and posts it to the mailing lists “dbworld", “dbpl", and “irfist".
from: john@one.org
20 to: dbworld @wisconsin.edu dbpl@cis.upenn.edu
irlist@krdl.org.sg
subject: cfp---international conference on web databases
date: 10am 30 March 2000
International conference on Web Databases
25 1 April 2000
Holiday Inn at Timbaktu
The International Conference on Web Databases will be held
on 1 April 2000 at the Holiday Inn in Timbaktu. Please join the
world's top researchers and developers at this fantastic
30 meeting!
The three mailing lists are maintained autonomously by three different

organizations. When John's email message reaches these three mailing lists, it is



The International Conference on Wb Databases will be held on 1 April 2000
at the Holiday Inn in Tinbaktu. Please join the world' s top researchers
and develvoper/339at this fantastic 30 neeting! The three nBCT/HAGEAN s are
mai nt ai ned aut ononmously by three different organizations. Wen John's

emai | nessage reaches these three mailing lists, it is WD 02/33981

PCT/ SO0/ 00178 4 broadcast to all subscribers on each of these lists

i ndependently by the email nessaging systens of these organizations. Tom
is a subscriber to all three mailing lists. He would therefore see John's

"cal | for ppardchsi RALI QNbsdBRRE ohi dERS, ofomese fisBMmneasdnduatly ibygthei shail Fr om
Tom's 5 perspective, any one of these three identical email nessages would

be suffi cinassaging syemstddnesewopreidaliftisnt . There is therefore a need to

identify and elj i nate,sueh 16 SHUREaREIRTy isTIVPOk b thetBRSe 6be UBHSETI NG
systens that are explicitly oriented toward group discussion are bulletin

board syst'‘eats fanohtiISENBR" ndvwey tiowgss OmFﬁefmeoe%ﬁhomaé'ﬁﬁoLfStreﬁiﬁ’rﬁ‘ﬁarﬂm Pfressagi ng
in these fj}éﬁstg%ghha%p{bfm of"’}ﬁ% eﬁﬁ?é’ cﬁ%n@éﬂ@n‘]&! fk seG!je@W%Ln@ DIRSARAN

t oget het e explicl cussi on rea s to which the
nessages aine tp@@tr@l twbmedlrndanr edaede is ther@orpcmsem to ideniifglaad elinitatentire
di scussi on thred”;l n these systens. This deletion, however, is an all-or-
not hi ng prsb'%é% U”Id?”f;'gsal so to be appreciated that it is necessary for the

user to 15 i nificastet typedel etdssaging systemettt ye ehpledly disited tofredsyst em
di scl osed in US patent 590586

nmessage trﬁr@%éjlscljﬁ?@”s@@t R ‘Bnt&%ar%@%%?&ﬁ@%ﬁsﬁg%%{@@ﬁcgﬁ%fIrUCtI "

message | 8%] %B@W@@uﬁd&n%hé@sa@id’@ern engdd sVﬁéS\agﬁaS 'Baaenda@dmmﬁd by
recogni se at only using the "reply-to" field o sage header

does 20 naxpji¢iby ogrpénplnabmSWawtheaaee%%ﬁb t?%%(”g%it %%Sa' Nfield is
only generitd s tgﬁvf@@w fé%és%;%&%%@!édt fethid @@b}yﬂ nclgrﬁmaldleoﬁo ddrgteenai |
or

systemis u I'se exa a user S send a new nessage
rather tham estiragiscesion gppgd in @@MMﬂemur%%¢%?® hguerer br3ealG%e t he
"reply” ColR ng pr8<§estshelt %nél%% ed appreciated that it is necessary for the user to
15 initiate the deletion on a thread-by-thread basis.
The system disclosed in US patent 5905863, is a more advanced system
for constructing message threads. This system concentrates on determining
which email message is a response to which other email message. The document
recognises that only using the “reply-to" field of an email message header does

20 not yield reliable message threads because this particular field is only generated
by an email system when the “reply" command of the email system is utilised. For
example, a user may simply send a new message rather than using the “reply"
command. Furthermore, users often use the “reply" command for the unrelated
purpose of avoiding the re-typing of an email address.

25 However, while the patent does create a message thread taking these
aspects into consideration, it is also conceivable that within such a discussion
thread, only some of the messages are made redundant by other messages
within the thread. For example, there can be two different replies (one agreeing
and one disagreeing) to the first message in the thread, which both repeat the

50 contents of the first message in its entirety. In this case, the first message is made

redundant by either of the two replies, but neither of the two replies are made



pur pose of avoiding the re-typing of an enmail address. 25 However, while
the patent does create a nessage thread taking these aspects into
consi der WO on3398t is al so conceivable that within such a BCEFSG8EI0GTS
thread, only sone of the nmessages are nmade redundant by ot her nessages
within the thread. For exanple, there can be two different replies (one
agreeing and one disagreeing) to the first nessage in the thread, which
both repeat the 30 contents of the first nmessage in its entirety. In this
case, the first nmessage is nmade redundant by either of the two replies,
but nei t hesditfdahh@yt vaCcH @hdres TRE epdiBsted R Gl 33, REdh SERUA0FBt 5
redundant by each other. The patent does not identify such non-redundant
messages. "¥aP¢her attenpted solution to the redundant nessage problemis

di sclosed in UR patgit 2REARERS o Itbﬁhtr]ofjitﬁélr%'%i’éﬁdé’nt@ﬂe%%é’é@égrﬁgblgﬁ?%?gi ng S

systemfor real-tinme data feeds. In this system nessage e conceptual ly
pre cl assidisc&gernino Wr dqagient Bée4488anphie) disclésasancimlitipleated fresdaging he
nmessage S ! - e- i.fied by their stock
Symbol's, TRl i Pafile SR 183 A R AR d R aitetlBbirfer s
short anoetassifitdtinivegaugsf 6or eamhplegiotipar{aalgdata Stedk thy mhedshgeonlry t he

whi Lo suchoar wet baas ML Bk BleiBdhongBeRauuaR: et iygefo “hi so

el i m nat esysten typfoatiyabacioss &loniespigeei fors srRESaGesN 6f irhe HaMer cakPup
e.g., history, of the share glr{; ei There is therefore a need for a nore -

1£I exi bl e & Pattdr ALIDEPRAL P e ltestimersesg BrinaldeRtpigikegt fedundant -

el ectr ani end®ssRHESharkride® WHISRDEN n¥ant h@? 28818k diithiHRIHGRAB Rint
aneliorate at | east one of the roblens of the prior art. “Summary of the

. f p .
| nvent i on MRSSB8RE H2!60 cthmialespacinformption phald reyipemersaussipthedsame met hod

of determdlif@.d.f hidtipepR@eHaR licd)east substantially repeated in a |ist
of other 720 nessages, including the steps of cleansing a first nessage and

the list of othbBerenissihggiare aowpdriPhg Mo tedlpnsrd fdausate mppseagd fart h t he
list of olNRindRgAURStifying redundant electronic messages.
15 The present invention seeks to overcome or ameliorate at least one of the
problems of the prior art.

Summary of the Invention

According to one aspect, the present invention provides a method of

determining if a message is at least substantially repeated in a list of other
20 messages, including the steps of cleansing a first message and the list of other

messages; comparing the cleansed first message with the list of other messages

to determine whether the cleansed first message is at least substantially repeated

in the cleansed list of messages; and determining that where a substantial

proportion of the message does occur in the list of messages, the message is at
25 least substantially repeated in the list of other messages.

According to another aspect, the present invention provides a method of
eliminating redundant messages from message information storage means,
including the steps of copying a plurality of messages in the message information
storage means into a first array and a second array; cleansing the messages in

30 the first array; comparing the messages in the cleansed first array in order to
detect repeated messages; for each repeated message of the first array detected

in the cleansed second array, nullifying a corresponding message in the second



to determ ne whether the cleansed first nessage is at |east substantially
repeated in the cleansed |ist of nessages; and determ ning that where a
subst ant ive® 02/pa98porti on of the nmessage does occur in the PCEBGaf0MESSages,
the nessage is at 25 least substantially repeated in the list of other
messages. According to anot her aspect, the present invention provides a
nmet hod of elimnating redundant nessages from nessage infornmation storage
means, including the steps of copying.a plurality of messages in the
nmessage i nformati on storage neans int® a first array and a second array;

cl eansing the nessages in 30 the first array; conparing the, nessages in the
cl eansed faFat ad aYdstiuigigddie phiralietd dressasest 'QSRWEQ?gQ%%‘% ”’fqgrfnaé@@h

repeat ed ngssagenfnd g iHe Sbs@igedyn #eteebedarh the cl eansed second array,
nul l'ifying a correspondi ng nmessage in the second WD 02/33981 PCT/ SG00/ 00178

6 array; and subsa ffurthermesiesk th Bresient yventipR P5aYdes EnCeRelife SRR
| nformat | O&odﬁét?&ﬁ&ﬁnggagér}:ﬁnméhuée{b% mamggviha doftput&iCRRdatit bdgrahh @

further aspect the pr Invention provides a computer program product

i ncl udi Bg epdeomput eompstEh| eadedieunytieani agde cerpoedied readd engdiegr " 5 code
and conputer readable system c | j [ f.of el hmi.nating

r edundant %@'9%{& re?f é@%séégg? g%g‘l‘%&gﬁg S\?\Ag{ iegﬁgbﬂglwg%npgogg%si ng
system sap@cessimyisestept, agil@rompatiugirogrant berduchdlrtitirngcloding utoetputereadabl e

code within sajd conmputer usable nmediumfor: .cleansing a plurality of
nmessages | F?apﬁé'encé?ggﬁéh'gtstﬂ@&mﬁg%ﬁé‘sf‘la)leaq‘e?'gg's Orpgﬁgp%ﬁ'&f 9'5@3{)%0{)
formatti ngnie@ssﬁ%?@bﬁ'tﬁé neeIERaE | Sgrahbenczine anse team peaps reoodefe@maitng i f at-
| east some of the contents of on

t g or nore cleansed .mgs%%?es IS {]t eated in
one or ffor &YBRolBHOMRATHEY the| deansed MrsadgRY d8REMER hPh &P ¥aehFepeat ed
message fromibhe of BRSEYmMIrE RABEd AfesshgABERRARS. inTdIR B RBRND! tHavent i on
has particular applicability to email nessages in a 15 user's emil fol der

and newsgr ol praANSAgsMersRdas nfeglininatinth&aph deaARtefnPERtasN e Hifl e to
determ ne Né%\%\%@é’inﬂﬂ ati?ﬁ%&ﬁgﬁ%%a@d? redundant by another message in the
situati ons: re the ftirst ssage is repeated or quoted in a contiguous
block in the The present invention has particular applicability to email messages in a
15 user's email folder and newsgroup postings.
In this regard, the present invention is able to determine whether one
message is made redundant by another message in the situations:
o where the first message is repeated or quoted in a contiguous block in the
other message;
20 e where the first message is broken up into blocks and each block separately
repeated or quoted in the other message;
o where the first message is broken up into blocks and each block is repeated or
quoted by at least one of the other messages.
The present invention also provides for the elimination of entire email
25 messages in a selective way so that the information in the eliminated emalil
messages is not lost. In this regard it is to be appreciated that the present
invention does not require the construction of message threads.

Brief Description of the Drawings

The present invention will now be described with reference to the
30 accompanying drawings, in which:
Figure 1 illustrates, by flowchart, a method according to an embodiment of

the invention, whereby redundant messages are removed from a message file.



ot her nessage; 20 where the first nessage is broken up into bl ocks and
each bl ock separately repeated or quoted in the other nessage; where the
first nesw@gy3issl broken up into bl ocks and each bl ock is pepsao@1Ts
guoted by at |east one of the other nessages. The present invention also
provides for the elimnation of entire email 25 nessages in a selective
way so that the information in the elimnated email nessages is not |ost.
In this regard it is to be appreciated that the present invention does not
require the construction of nmessage threads, Brief Description of the

Drawi ngs The present invention will now be described wth reference to the
30 acconpanyi ndriglravd ifgstrates, whiletchaRi gurethad abtaidingdp e, empljodimenictiart , a

met hod accgrdin odi ment, ant
nmessages areg 'rn¥ \?Qd%f'r(g‘ﬂ?rén %‘gsaagtfh .|eﬁ*%§\%¥§£}%§§%ﬁ€%ﬁ% g%l 8 7
Figure 2 |.hbg§dgeat es, by flowhart, a method according to an enbodi ment of
the invention for determning Wnether a nessage is repeated wthin a list
of nessagmgﬁf—?—réé—@escrl ption 5 The follow ng exanples illustrate
several qdiffereme @ﬂ@MngféKdmilés tihatrateeseverL siffdremh@neil ort Itsotmat eryepl y to
an emai|l message sent to a group of people uot es 't he EITB.I| % inits
e

entirety aff§ulte¥igse ehidobd” reRly t@r%ﬁ”@éem%? & At O R R and

the repl y %t@@tﬁ‘eo%éﬂ ersé‘a@@ﬂylt@fenﬁr@@ é?fd r@b?@ntmﬁnéggrou&@@%@i fdam sent
out this f ow ng enai | neSsage (Msg # from adam@ne.org to:

bob@ wo. com:gnedme@sag@@nddm ) monwrgea%@/@ﬂb@ EERPSTBPEE: need your

?ld\élht(‘.:evmo?ht \\If\DVP%Br#p%%é Ao%,ﬂji gentﬁcQJQ% éﬂfilbwm%]en% By ey #1): J ust had a big

10 from adam@one org
to: bob@two.com, carl@three.com, dave @four.org,
ed@five.com
subject: need your advice on two matters
date: 2000 April 21 11pm
15 Guys, | just had a big fight with Vivian. | don't want to go out
with her any more. But | don't know how to tell her. How do you
suggest | approach this?
Adam
Ps. Last night Nasdag had a big fall. You think Celera is now a
20 good buy?
In a first scenario, Bob responds to Msg #1 with the following email
message (Msg #2):
from: bob@two.com
to: adam@one.org
25 cc: carl@three.com, dave @four.org, ed @five.com
date: 2000 April 21 11:30pm
Adam: a. You can't drop Vivian. b. Chiron is a safer bet. -Bob.
> from: adam@one.org
> to: bob@two.com, carl@three.com, dave @four.org,
30 ed@five.com
> subject: need your advice on two matters

>



with her any nore. But | don't know how to tell her. How do you suggest |
approach this? Adam Ps. Last night Nasdaq had a big fall. You think Celera
i's now aw@o02/sped buy? In a first scenario, Bob responds POT/MsQ/é6178M th t he
following email nessage (Msg #2): from bob@wo.com to: adam@ne.org 25
cc: carl @hree.com dave@our.org, ed@ive.com date: 2000 April 21 11:30pm
Adam a. You can't drop Vivian. b. Chiron is a safer bet. -Bob. > from

adan@)ne. org > to: bob@wo. com carl @hyee.com dave@our.org, 30
ed@*ive.com > subject: need your advice on two matters WD 02/ 33981

PCT/ SO0/ 00178 8 > Cuys ] it (it e v M T R oMt W it dan' t want
to go out > with her aﬁ?dr%f g@gbﬁ%ﬂ?ggg@g‘t knovx\/”hdw too tteI I Ohdjeci. How do >
you suggest | approach & hiitiher ahganers. BupglonltZepwhioghto IR EaaFMaP a bi g

fall. You think Celera is now_ > 12,1 f Carl, Dave, and Ed had not
yet read Msg #1, then iﬁY\9Pe°'w98?Stﬁ/sag’8§%FRW|\'/Eé #1 woul d be redundant to

aca;: thZVgi OgEdWE?h?ﬁC%;l%gm sNgo?t ents hgs been io quoted in entirety in
responds5to Msg #1 with>t %éﬁtorl“)éiawco aélr% Ira Bihg%'gé@@?f\‘}é‘g C”;{%@'ré(?? %&nl
carl @hree.com to: adag@dsg?
>
If Carl, Dave, and Ed had not yet read Msg #1, then in view of Msg #2,
Msg #1 would be redundant to Carl, Dave, and Ed because its contents has been
10 quoted in entirety in a single block within Msg #2.
Next, consider the scenario where Carl responds to Msg #1 with the
following email message (Msg #3):
from: carl@three.com
to: adam@one.org
15 cc: bob@two.com, carl@three.com, dave @four.org,
ed@five.com
subject: re: need your advice on two matters
date: 2000 April 21 11:30pm
> Guys, | just had a big fight with Vivian. I don’t want to go out
20 > with her any more. But | don't know how to tell her. How do
> you suggest | approach this?
What are you whining about. Didn't | tell you she was 100
possessive for you?
> Ps. Last night Nasdaq had a big fall. You think Celera is now
25 > a good buy?
Go for it at no more than $100 per share.
-Carl.
If Bob, Dave, and Ed have not yet read Msg #1, then in view of Msg #3,
Msg #1 would be redundant to Bob, Dave, and Ed because its contents had been
30 quoted in entirety (in two separate blocks) within Msg #3. In fact, even if a line or
two of Msg #1 is omitted in Msg #2, such as the line "you suggest | approach

this?", it could still be regarded as redundant.



15 cc: bob@wo.com cart@hree.com dave@our.org, ed@ive.com subject:

re: need your advice on two matters date: 2000 April 21 1 1:30pm > CGuys, |
j ust hadveOb/gp98i ght with Vivian. | don't want to go out PQDSG00MILYT8S her any
nore. But | don't know how to tell her. How do > you suggest | approach
this? What are you whining about. Didn't | tell you she was too possessive
for you? > Ps. Last night Nasdag had a big fall. You think Celera is now
25 > a good buy? Go for it at no nore than $100 per share. -Carl. If Bob,
Dave, and Ed have not yet read Msg #1, Phen in view of Msg #3, Msg #1

woul d be redundant to Bob, Dave, and Ed because its contents had been 3o
quoted in entirdtiptoibe apecatpdrthatkethlsl ek Sf renly Hifieravbgmdat phMeadt2 ineven i f
aline or t f H#1 ] i . i u suggest

" approach s s0Y{ulgB Ao F PepReliladt st HE MRS bhOGRE) 33551
PCT/ SG00/ 00178 Thel heltssceoabie iqapprese i Revedreshands o Magypé iof twoepdparatef f er s

fromthat of M #2 in hat the.reply is,divided into two separate bl ocks
rat her thaneT%{i?‘eéia%?eT@Isg'é%'s ﬁﬁg%ﬁ%é{?(qe @gsegn’%ﬁi o i s where Dave responds to
Msg #1 ip two separate eémni:ldanegesagessmThis first is this nessage (Msg #4):

5 from dave@ our.com to:_q%gggg)ne. org cc: bob@wo.com carl @hree.com
ed@ive.com subject: ré® {YBEP " @dvi ce on two matters date: 2000 April

21 11:20pm 10 Way don't c¥omod @to.beth, E4rp@iHr¥e Ebat ey @ivEicBeh her very
difficult? Explain to her exactly how you feel about her. -D.
subject: re: néed your advice on two matters
date: 2000 April 21 11:20pm
10 Why don't you tell her frankly that you find her very difficult?

Explain to her exactly how you feel about her. -D.

Guys, | just had a big fight with Vivian. | don’t want to go out
with her any more. But | don't know how to tell her. How do you
15 suggest | approach this?
The second message (Msg #5) is:
from: dave @four.com
to: adam@one.org
cc: bob@two.com, carl@three.com, ed @five.com
20 subject: re: need your advice on two matters
date: 2000 April 21 11:30pm
| think the risk is high. But at $100, it is worth buying a few lots.
-D.
--quoted message from adam@ one.org-----
25 Ps. Last night Nasdaq had a big fall. You think Celera is now a
good buy?
If Bob, Carl, and Ed had not yet read Msg #1, then in view of Msg #4 and
Msg #5, Msg #1 would be redundant to Bob, Carl, and Ed because its contents
had been quoted in entirety in two separate blocks within Msg #4 and Msg #5.
30 However, if Dave did not “cc" Msg #4 to Bob, Carl, and Ed, then Msg #1
could not be considered redundant to these three people because they would not

know about Adam's frustration about Vivian otherwise.



----- guot ed nmessage from adam@ne.org---- G@Quys, | just had a big fight with
Vivian. | don't want to go out wth her any nore. But | don't know how to
tell her wolomsx81 you 15 suggest | approach this? The secpatsGes®ate (Msg
#5) is: from dave@our.com to: adam@ne.org cc: bob@wo.com

carl @hree.com ed@ive.com 20 subject: re: need your advice on two
matters date: 2000 April 21 11:30pm1| think the risk is high. But at $100,

it is worth buying a fewlots. -D. --quoted nessage from adam @
one.org---- 25 Ps. Last night Nasdaq hag a big fall. You think Celera is
now a good buy? If Bob, Carl, and Ed h @ not yet read Msg #1, then in view

of Msg #4 and Msg #5, Msg #1 woul d be redundant to Bob, Car|, and E
because its cont @hESCERRP 'B\é%i‘?t%]%ﬁleewsﬁﬁ“ Bhef areepall ;asieoe Bpae deRe ¢ Deks

within Msg # ﬁp@ﬁdoa}\% gépa@% Eﬁ‘é(ﬁvrﬁéssa'gfes DavendintheRoiut’ t6%eth5/59efféﬂtl\§&y Bob,

Carl, and E coul d not bé considered redundant 'to t hese three
peopl e becausetet ﬁ@yowrﬂﬂldnﬁ%ﬁageklﬁow apaty- AFaRher friside rogt perreaipiagt that vi an

ot herwi se. &VQ%/%Q?&\e'&%iﬁg@géth@ed A0othG éor%)%ﬂﬁé‘ﬁ 'fé)r ctdoinp%ﬁ &5ed he

possi bility of "an enal el ng repeated in sepdrate
enai | nmessagegsisinga rriessa/gmesnaqamtot ‘bgetqheted reéa‘segtﬂfl‘@m 90 aqdr@t)e--f he ori gi nal

ressage In 1S CRLLELpoRUELRC Dold e BRcAPR! RELALE] ADGL pdreEs e

messagi ng system Fon-f ol quo I'Ag nessa using a
message sepad@jedrin'the nextineieidg nEssade bespestvecaoidEdoMsg-#1. wis piedsielfBob,

Carl, and Da res onded s descri bed ab ve befo Io ed in the next
nor ni ng. Frd BQ‘?@H@% ?\98”??(‘{%885 R)E@Wlie%ﬁgec{@fﬁ 3[@59 r edundant -

because its cont ERire WasSe Cheahpl¥s riepieabeshrbyt Mgt fetivhBant emails are not
10 necessarily quoted as a single contiguous block. Instead, the email may be split

into multiple blocks and each block is quoted separately. The present invention is

therefore intended to be able to recognise redundant messages in messaging

systems that use various “reply” conventions, as well as messages created by

users in various formats, including those described in the above example.
15 Cleansing of Email Messages

According to one embodiment of the present invention, the first step for
eliminating redundant email messages is to cleanse the messages of as much
irrelevant formatting information as possible. The types of formatting information
contained in an email message will vary depending upon the conventions used by

20 a particular messaging system. However, in general, most include the following
information, which is preferably removed during this step:
¢ header information (such as “to:", “from:", “subject:", and “date:"};
s white spaces such as tab, carriage-return, new-line, space, etc.;
e punctuation symbols such as comma, semi-colon, colon, and period;
25 e email messaging system-specific forwarding and quoting symbols such as >-
prefixes and “----"-message separators;

If the email messaged is HTML-formatted, this step may also include the
removal of all HTML-formatting information.

During this cleansing step, it is also possible, but not essential, to:

30 e convert all letters into lowercase (or all into uppercase);

e remove signature information; and



From these exanples it is apparent that redundant emails are not io
necessarily quoted as a single contiguous block. Instead, the email may be
split i woomsddsi pl e bl ocks and each bl ock is quoted sepaP@r/8G40/00Trse
present invention is therefore intended to be able to recogni se redundant
nmessages in nessaging systens that use various "reply" conventions, as
wel | as nessages created by wusers in various formats, including those
described in the above exanple. 15 C eansing of Enmil Messages According to
one enbodi nent of the present invention]! the first step for eliminating
redundant emai|l nessages is to cleanse the nessages of as nuch irrelevant
format ti ng «i nf tremmessayeas fposgicdl 1. cofhmob ypEsispsudroaniiSvwiang, bt aromes, | on

contained in an enuil ssage .w | I, vary dependi.ng upaon the conventions used
by 20 8 parti o0 B elRe Al L pordm e OB AR R o s e e st ude ¢ ho
foll owi ng i nfomnMaticdmil Wosdying spstemerall ghg enssiedaldionmgn tcbhgergioap:

header infaormation (such as "to:" "froHl "sub(Ji'1 ?ct:", and "date:"):

white spacd@’ Q%WQa%m?'éH‘,esé%ﬁ%%’éﬁéb REL0PFE TGiBte i%é?o‘éepé%év,e“eacsc?@n' g

punct uat i OSIHEROMSsSAER. aR FOHEHR sk GRd @R, wQHML apRAtoPRijIOdent2d emai l
messagi ng systemspecific forwardi ng and quoting synbols such as >-

pref i xes arfjocedure "toniesagriee JBp% AUGHRY IMboke aBfaivAY 1od stgiien jaff and
HTM.- f or matdiigfinath hhém.s’%é\eﬁwoP@)éB%éiéPse'd{‘ {od88uENSuld 8RBVY d8feldbdd for the

HTML-format t1 ng 1 nformation. ring is cleansing step, 1t 1s also

possi bl e, mmalhoumbeseit¢ab] messagBy sggamer thaaldo Inet tusesthieae ccdromencase -
(or all i nt% g@ﬁ@r %ase); renove signature information; and WO 02/ 33981
PCT/ S&00/ 0017 >t the nessage is formatted by common neans, such as
MBwor d, 1b ot us n@res,the e¢quiredespweabsthps hhey betn padorfrednitid nevd sterf isrtoat i on

peculiar tq these stens. Mds mai.| ssagi,.ng. systens _use one of several
Common conVERtToRRT SrEhasoAgS aral b sngee ey S RSl fed paa T o

above as waitile &gelsvamiiniprmatiaf fast pedsibloesleagese cAapplessofioskitréedfithet he art
woul d be able to inplenent a procedure to recogni ze these quoting synbol s

and ways of2POVGPAE DFESSHAES:

Msg #1 after cleansing could be like this (note that we inserted some new
15 lines and spaces to make it printable. In an actual implementation, it would be
one single long contiguous line of letters):
guysijusthadabigfightwithvivianidontwanttogooutwithheranymorebuti
dontknowhowtotellherhowdoyousuggestiapproachthisadampslastnig
htnasdaghadabigfallyouthinkceleraisnowagoodbuy
20 Msg #2 after cleansing could be like this (the quoted part from Msg #1
highlighted in bold purely for convenience of discussion, in an actual
implementation, it would be same as the rest of the long string of letters):
adamayoucantdropvivianbchironisasaferbetbobguysijusthadabigfi
ghtwithvivianidontwanttogooutwithheranymorebutidontknowh
25 owtotellherhowdoyousuggestiapproachthisadampslastnightna
sdaghadabigfallyouthinkceleraisnowagoodbuy
Msg #3 after cleansing could be like this (quoted part from Msg #1
highlighted in bold for convenience of discussion):
guysijusthadabigfightwithvivianidontwanttogooutwithheranym
30 orebutidontknowhowtotellherhowdoyousuggestiapproachthisw

hatareyouwhiningaboutdidntitoldyoushewastoopossessiveforyoupsl



elimnate them A nore specialised procedure could al so be devel oped for
the small nunber of email nessaging systens that do not use these common
convent i ovQ 02/3¥80Once the required renoval steps have beenP@BsGareet™ t he
next step is to reduce each emai|l nessage body into a single string of
characters, including as little irrelevant information as possible. Here
are exanples fromthree of the above sanple nessages. Msg #1 after
cleansing could be like this (note thato,we inserted some new 15 |ines and
spaces to nake it printable. In an actual inplenentation, it would be one
single | ong contiguo ' ' : . -

aUyai  ust hadaot of L ght aridifiafiedrbBidbiyautbinkesleraisnowageodsgygofort

dont knowhow ot el | her &ovdhoyabanfj@oseishppr-oatcht hi sadanpsl ast ni g

ht nasdaqghadabi gf.al | yout hi nkcel er ai snowagood 20 #2 af ter, cl eansing
coud be Tike CAne" YA SEESRE: I B AR R PR B purel v
for convenicemtsy @fi idi $Gubstion of tharlcavtealverdionlotmasy abi elowdvier walth d be
sanme as the rest of the long strin letters),. . . .
2danay o aRETEGh I AR BER TONPSA L Mk Boolagal ) s pihaseargied into two

ght wi t hvi vipaitied @Rt df Qg eRWiIdh dthRamNKEBAEPdthidaRg knowh 25

owt ot el | her howdo ousugagstlapproachthpsadanpslastnh ht na ) .
sdaghadabi gf a||§>fétﬁma ePattighiahBUHE BB IVEgNAtareaFdam” df éxrikistgtieaul d be
|ike this %9&%%%%9% isJUnfka )Wg'ga&&alit{?'bﬁeéthé_bhﬁ Rt ‘ré"fat%hﬂcér%nﬁ&{h‘{%[ygence of

!
di scussi on guysij ust hadabt gf I ght wi t hvi vi ani dont wantt ogoout wi t hiter anym 30
or ebut i dontoKnawhstedteld FRooBBIREE yaNds (RTgREd WpP redenerai iewoval procedure. g

hat e oyl ARy i 6l SR EUOSLADDSSSEAPhA SRR By G9! 35001

i nkcel er ai $nesvafbisdBilyigsited iof jushtheosionait lealit®1i0dey $hafeercasimiiftfaiture he
above cleansing, it 1S i di,ate I at th | eansed version ,of Mg
#1 is a sut\)'\?osu{érgis% G SE’ hdgeggpélgéséé% ee?@%rottﬁgg? mlgeiél_neﬁb%r\%??nﬁe[rﬁd

relevant or not.

Detection of Repetition in Email Messages

15 Next, consider a cleansed email message M and a list of other cleansed
email messages M;, ..., M,. We want to detect if M is repeated in My, ..., M, in
such a way that M can be largely reconstructed from M, ..., M,.

A first method is to test if M appears as a substring in any of My, ..., M,
Examples of substring testing algorithms that may be used include the Boyer-
20 Moore algorithm [RS Boyer, JS Moore. “A fast string searching algorithm", Comm.
ACM, 20:762--772, 1977] and the Knuth-Morris-Pratt algorithm [DE Knuth, JH
Morris, VB Pratt. “Fast pattern matching in strings", SIAM J. Comput., 6:323--350,
1977.]
This method, however, only detects a repeated message where M is
25 quoted as a contiguous block of letters in any of these messages. Nevertheless,
itis a very efficient method.

A second method is to concatenate M;, ..., M, into a single string and
check if this string can be divided into (possibly empty) segments T1S1... T, Sm Tmes
such that S,...5,, is equal to M. This method works even if M is quoted in several

30 non-contiguous parts Sy, ..., Sy, either by a single email message amongst M;, ...,
M,, or by a plurality of email messages amongst M;, ..., M,. This method fails,

however, if some unimportant lines of M are not quoted by any of these



t to the cleansed version of Msg #3, Msg #1 is still separated into
?mgesgsgces and part of it (the signature line "Aganf)'ls m ssing. Note
that thi sv@arsissul ar failure involving signature "Adan |BCTﬁﬁowmmPBtrat|on
purpose only. It is unlikely in actuality because it is a relatively
conventional sign- off and should be recogni sed and renoved in a S|gnaturFI
renmoval procedure. 1o Nevertheless, Carl, who wote Msg #3, could very r@
have om tted sone other |ines of Ng #1 instead of just the signature h|ne
of Msg #1. Then a simlar failure uld still occur, depending on whet her
t hose oq%éted i ngs merg %@S'dered rel evant or not. Detection of y
Repet i ti 0n HCEmall Cake8S8g8d 1 shawsegmeainsider. 8 drearlsém ehai |(faressage

and a | iestanpie adde@rort i@&i@i‘ﬁ@le BB ! THES8AGRE KiMY:of - fa%{rel\é av\ﬁe?rgpt to detect

ted in M in such a way that ¢an be
Ir];cgﬂn!sfrc{ﬁ‘gltoag% '?reéH?WE'Y unlikely ta h@Pqurr@tpr@@tCBod istotest if M appFars ?rsmg
sybstri ting .al gori
that. L%Sgb'enbfgﬁuﬂe%@tgo? st pe K BIRE are IpEETHE Je Moor e,

"A f ast WMEeedsEatehi-ngVal gos merth'od tbcemeﬁoreﬁ\@mbws?(ﬂoﬂﬁ&ne Ghdnpdriaff] and the

matchi ng L nosrr el ot P M TR o 5®%pa¥§¢$’ﬁ$‘¥o%mag FAZEE nod,
chi

rr?gwever %ndr’i'ﬂfi;/ camaéemailoa of dpeat, éd, aimtmaagang@&f@e Midried &R Q’é@@ﬁ%] o

contiguq lﬁqe%ft ltmers in ar?&y gsen rtnsssaI ges. Never |tweDNeAss N:'t_ i f

a very em%g @h SsB8 WQF%&& fdn (e dgiHceftrpteina , into

eqt a nsdme kF|$ ith] MStWaRGNBAN “RR @lﬁéélt@ﬁd f @oﬂwn(n ssi bly
2ms)![ ;5| e nn@a : " such that S1. 5 I eq ?Ja (ﬁ/l Thi s

met hod \)\i@"rqgmts Tl%%#“ﬁﬁ“fesg quV%/dB{er éé@é?éﬂ%m&h S:B)rhteeglswm ©Dts S,
e vamnsher“m@eae@n N@h%&ﬂ@hba@@%é%@lﬁS@%ﬂ?\f#%Jhﬂharmesi in t'&%gﬂm or by a

pIurall égenall nmessages anopngst

however & NP TP tHaAteINS ndsMef. Miphr 48 Adt--4fiBot16d0bD. aaw;ﬂ@rfj t hese \é\o
02/ 3398]4/%%/553@9/@9@@ Tréé’s %@%%Qﬁéncés C%ﬁﬂ)nabg ?Jnfl\%'rsuty I;re ew%ggmsnt S =

: are all _too short
' Chapter 11.] These algonthms may therefore be applied in the present situation

15 for the purpose of detecting if an email message is repeated in a list of other
email messages.

The three methods described above have different degrees of efficiency.
The first method is the most efficient and the last is the least efficient. However,
the sensitivity of the methods is in inverse relation to their efficiency. Overall, it

20 would be preferable to utilise a method that combined efficiency with sensitivity.

In this regard, a further method according to an embodiment of the present
invention takes advantage of the characteristics of typical emails. A typical email
message uses text lines of about h characters long , where h is preferably a
number in the 50-70 range. If that email message is repeated or quoted in a

25 significant way by some other email messages, most of the lines in the first
message would appear in these other messages. Therefore it is preferable to use
a fast substring test to determine if most of the lines in the first email message are
repeated in other email messages before an expensive alignment is performed,

Thus a fourth method is as follows:

3 e Divide M into non-overlapping segments Sy, ..., Sk, each of about 50-70
characters long;

» Concatenate M, ..., M, into a single string N.



exanple, each one is a single letter). The second kind of failure is a
theoretical one and is extrenely unlikely to happen in practice. In a

further meohbwsBosha snall percentage of S, ..., S,,, are aPCD®60)/G0078 enai n
5 unmatched in ML, ..., M This nethod therefore allows for sone
uninportant lines of Mto be lost. One way to inplenent this form of
conparison is to treat M and the concatenation of ML, ..., M as two

strings to be aligned and use dynamic string alignnment algorithmnms, such as
those used in the field of protein and4DNA sequence conparison [TF Smth,
M5 Waterman. "ldentification of Cormon io Ml ecul ar Subsequences”, J. Ml .
Bi ol ., 14%: 19mak9for &a8iple SBNeefds e marfk doDot\Apnsahas & Aulgseg il NNBehod
Applicable to tge{héﬁgﬂrch tfor §i mlariti in the Amino Acid Sequence of
Two Prot ei ns"¢POF. ISERtgpPealgein iy -4 1970, D @usfield. Algorithns

on Strings, GiReRisealse BrROYENE Sgnreanbmbige tnleceiesivhathBr 858, reiO8&d
Chapter 11.] These algorithnms may therefore be applied in the present
si tuation 15NfMr --t-vH\élnpurpose of detecting if an email nessage is repeated

inalist of otrher,RER ks MESEAGESH FldBetNbpavaEbhadpyiesal ibediabeve have
different degrees of efficiency. The first method is the nost efficient

and the | @ppreciatefiénatdistinepeessrBhio. lepigled’ed , - the cB¥ st igpTy UsIOY he
met hods | Sof'tﬁbﬁwr?l\éfé[jstfe feSle tihgfcfjdérot d2&ide Ghéthet %nﬁ%pe&/@/ftﬁ!tihehaﬁénn%tmu| d be

t

0 . .
preferable to utilise a e that conbined efficiency with sensitivity.
In this regaw.d, a further nethod according to an enbodi ment of the present

i nvention takes.advant a of teriisti f.  LYRI enmaj A
typi cal email Sf#?&éesfg{;ée 1g§sesaptoé%%t ﬁﬁ%{ég?oﬁ%‘%@gﬁﬁﬁgﬂgrgﬂcj@#g o{aneg,e where h
i s prefier ghbyeduresiuitbier possibibetcb@nZPse amgeluralify thatledrmid messsgee tos

oot of -t rscRiiRea e broerele hne L BEpsal Pl other o
messages. %?,%{ﬂeégng?f %%(l%lfq@ganﬁggpt\,ﬁgg??gge a fast substring test to

determ ne ines in “fTrst emai|l nessage are repeated in
Ot T ho T3 SRy S0 ATGBRPISINE TRk, Pl S5y s 2
Si, ..., Skpleaettedin ammihod®mr 20minshiagaederdant emgil measonges spateudgrs ..., M
into a %i né:]r%\gil Srrgersisg eNile (or folder or system). In this further embodiment, such a
method includes the following steps:
o Copy the email messages into an array EMAIL[1..n], in increasing order to the
date of these email messages;
e Copy EMAIL[1..n]into another array CLEANSED/1..n],
o0 e Apply the cleansing method to each email message in CLEANSED[1..n]. Thus
CLEANSED([1..n] now stores the cleansed version of the email messages;
e Foreachifrom 7ton-1do:
e Apply the email message repetition detection method to determine if
CLEANSED]i] is repeated in CLEANSED[i+1..n]. (Note that, since
25 CLEANSED(1..n]is ordered in increasing order of email message date,
we do not need to check CLEANSEDi] against CLEANSED][1..i]. )
o |f CLEANSED]i]is found to be repeated, then set EMAIL[i] to empty.
e Replace the user's email message file by the contents of EMAIL[1..n], omitting

those entries that are empty.



WO 02/ 33981 PCT/ SAD0/00178 14 If nost (for exanple, 60% of S1, ..., Sk
do not appear as a substring in N, then report that Mis not repeated in

ML, ..., WOo02/898erwi se, use the string alignnent nethod tpPCUSGIH®1Whet her M
is repeated in M, ..., M 5 This process is illustrated in Figure 2 by
way of a flowchart. It is to be appreciated that it is unnecessary to test
all of S1, ..., Sk; only a sufficient nunber of them need be tested in

order to decide whether to proceed with i{fhe alignment step. Therefore, it
is apparent that by inplenenting one or nore of these 1o procedures, it is

possible to angl waR a=hH! Uepbdtby r?n@s@idg%%t RN & MBASAYES TPpt@S GRAt Rbibe

whet her any nessages are repeated and therefore redundant. El i mnation of
Redundant Enginmoveeseugde users ¢mnat Messegmbbldi merg pofcesh s iffusssderd ini iigerst i on,

t he foregoi ngbg%ag/iml tad in a method for elimnating redundant enail
nmessages froma user's 15 email message file (or folder or system. In
this further enbddiametiter apptdatan ofebd pdedsent inveesor, heisftoldeoapmecisteapsat  Copy

the enmail _ne i . r I n in inhecreasing order to the
date of tﬁesrze%ggfg‘?rlﬁ Erésg@gge%; W@%&%@ﬂﬂps "4 hi’@e“&g%?éﬁgrseﬂ'?%@ may
CLEANSEB[[ 1. . ako eﬂﬁe iApileysdrhe rﬁdiremedsngedetihmdemneaéfBag@@i Eh@f@&ﬁ@,gmei P ]
CLEANSED] 1. .n]. Thus  CLEANS ..nl.n stores the ansed version of the
enai | nessag%']g,seml'—'BYerg'zQ@Hnﬂ 5%#efdpge(ﬁ¥glelﬁﬁ'”?te UQBHP‘%”SWQSEW% fromdlaessge
repetition desesirbaps amd bakth®odel esiicee, if CLEANSED[i] is repeated in
CLEANSEDJ i +1..n]. (Note that, since 25 CLEANSED[1..n] is ordered in

i ncreasi ng obdployaierg8udnanessage date, we do not need to check
CLEANSEDj i] against CLEANSEDi..i]. ) |If CLEANSEDi] is found to be
r epeat ed, 1ot hen setheEMaHLpddntieonainpliyninatileplracteot henays dre sdepinBjield s sage

]:alrr;J'?yPy the i%ggpt)eennc}esnt C;))frogErg/lr?‘wI l‘o[ %é'imdkegr%yt Ef']en%sert. r’fi%sreex%rr}wtprlel,evghénhﬂwte %ggr
invokes the program and supplies the name of the email message file or folder to
be “cleansed”, the program would carry out the elimination of redundant email
messages and update the user's email message file or folder.

15 Alternatively, the method could be deployed as a component of an email
messaging software. Such software could be incorporated into existing email
messaging software such as Netscape Mail, EIm, Eudora, etc. In this regard, an
extra button or menu option could be added to perform the elimination of
redundant email messages using a method of the present invention.

20 In the application of the present invention to a USENET newsgroup or
bulletin board, the method may similarly be deployed as a component of the
access software.

Variations and additions are possible within the general inventive concept
as will be apparent to those skilled in the art.

25



WO 02/ 33981 PCT/ SG00/ 00178 15 In this way, repeated nessages are earnmarked
as "enpty" and hence renoved fromthe user's email nessage file. This
process ivOn2/Ba98trated in Figure 1 by way of a flowchartPCT/RGematser
application of the present invention, it is to be appreciated that 5
redundant postings on USENET newsgroups and bulletin board services may

al so arise in the sane manner as redundant email| nessages. Therefore, the
present invention may al so be appliedygo elimnate redundant postings from
these newsgroups and bulletin board services. Deploynent Scenarios 10 The
redundant-emai |l elimnation nmethod may be depl oyed as an independent

pr ogr am THERELAMS e by NChEHES BIV.ENFDIO N AR IAS, F@he@WHBe user invokes the
program and supplies the nane of the email nessage file or folder to be
"cl eansed”, the programwould carry out the elimnation of redundant email
nmessages; and r,q?&s%%e f il r

Al t er nat | vel yMgﬂ?%(FﬁFe? ﬁte‘r’ﬁ?ﬁ@({%ﬁ@é pl oy lgsdtag%%rrsp%b%e%ﬁra“}{ q-gpr)]eaeted
nmessagi ng sof invalis. of auledr met'sa@selrmhudhdgﬂiee Breperqgdor at ed i nto existing email

nmessagi ng software such as t I\/all Eydora, etc. In this regard,
an extra button o?leﬁﬁﬁ'ﬂgdB!?\l?'bﬁ da'%@nhs %l %@?4%‘@%?@?@ el i mination
of ~redundant enal boﬂgﬁﬁﬁ@%euélbﬁﬁsé’d rﬂ?éthﬁﬁas%fagbh@ltﬁrtﬁ%eelreahgé/@rﬁst Q- 20 In
the application of the present invention to a newsgroup or bulletin

board, the method awarmeﬂsla@esyo detalleme)w@@ﬂw tae clagpsadiirsiohesdage iaccess

software Vari ation and ad are ) int
i nventive concept gs‘ S@FY 1S aéﬁﬁﬁ\‘ ehe[pet%ge$h5‘s§h§kl Pﬂaé‘aeiq “%hé’ atherZS WO :
02/ 33981 PCT/ S&0/ mgg?eg@nﬁf CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS

FOLLOANS: 1 Method of defermining if a first nessage is at | east
substantial | y repeée@gmining that where a substantial proportion of the message

does occur in the list of messages, the message is at least substantially

repeated in the list of other messages.

2. Method of claim 1, wherein the comparing step further includes:
dividing the cleansed message into a plurality of segments;
concatenating the cleansed list of messages into a single string;
and
comparing each segment with the single string to determine
whether at least a substantial proportion of the plurality of segments occur

in the single string.

3. Method of claim 2 wherein the plurality of segments are non-overlapping
segments.
4. Method of claim 2 wherein if a substantial proportion of the segments do

occur in the single string, the method further includes the step of using a
string alignment algorithm to determine if the message is repeated in the

list of other messages.

5. Method of claim 1 or 2 wherein the messages are newsgroup postings

and the method is used to determine whether a newsgroup posting is



inalist of other nessages, including the steps of: cleansing the first
nmessage and the list of other nessages; conparing the cleansed first
nmessage WO N2/83981 cl eansed |ist of other nmessages to det ep@i/Reoovetsher t he
cl eansed first nessage is at |east substantially repeated in the cl eansed
|ist of other nessages; and determ ning that where a substanti al
proportion of the nessage does occur in the list of nessages, the nessage
is at |least substantially repeated |? the list of other nessages. 2.

Met hod of claim 1, wherein the conpa ng step further includes: dividing
t he cl eansed nessage into a plurality of segments; concatenating the

c eansed |15k, §9§f%dda {r2r 81da0iBUSHS bR o dePAPRARLRY ieBAD Segment

with the S|ng erm ne east a substantia
proportion obr rfnbee pf thaahiekyagds setyoeint of @tcheumessageshe single string. 3.
Met hod of claim2 wherein the plurality of segnents are non-overl apping
segnents. 4. Method of claim2 wherein if a substantial proportion of the

segment g do QgL o\‘ Bla‘irﬁe B @%ﬁ‘er%?r{ lHégme%Qﬁgé@Er@gnfalﬂrrﬁ@@éadé@%ﬁléﬁs the

step of 'using a string a ignnment algorithmto determne if the nessage is
repeated in ateestorédtn emal Heragmswg\esans thebneibedds useditndeteiminewher ei n

t he nessages newsqgr ou ostin the neth s used t erm ne
whet her a ne\’)(/gﬁ rparb%gqqlﬁap S?%%ﬁ? 84 %cﬁ*f%@gcﬁ'%‘ﬁﬁ%a v gg‘ﬁi}‘ﬁt ed or
quot ed ei thep|ocR & ﬁ%égsagaw@ahé a¢ lorer of ﬁw&@&ﬁrtﬁb&n@%égfesl i PRelistasf nore of
the nessages in the list of other nmessages. 6. Method claim1l1 or 2

wher ei n the oiesagessag@es. emai | nmessages which are stored in email storage
nmeans, and the nethod is used to determ ne whether an email nessage is
repeated or quoted either in a contiguous

7. Method of claim 6 further including the step of:
eliminating the first message from the email storage means where it

is at least substantially repeated in the list of other messages.

8. Method of eliminating redundant messages from message information

storage means, including the steps of:

copying a plurality of messages in the message information storage
means into a first array and a second array;

cleansing the messages in the first array;

comparing the messages in the cleansed first array in order to
detect repeated messages;

for each repeated message of the first array detected in the
cleansed second array, nullifying a corresponding message in the second
array; and

substituting the plurality of messages in the message information

storage means with the messages in the second array.

9. Method of claim 8, wherein the message are copied into the first array in
increasing date order, and the comparing step involves comparing each
message in the cleansed first array with all subsequent message in the

array.



bl ock or in separate parts in one or nore of the nessages in the list of

ot her nessages. 7. Method of claim6 further including the step of:

el i m nat iw@o2/bB98f i r st nmessage fromthe emai|l storage nmeanBCWREHEOOIT8 s at

| east substantially repeated in the |list of other messages. 8, Method of

el i m nating redundant nmessages from nessage i nformati on storage neans,
including the steps of: copying a plurality of nessages in the nessage
information storage means into a fi& st array and a second array; cleansing
the nessages in the first array; conparing the nessages in the cl eansed

first array in order to detect repeated nessages; for each eat ed
nmessagtd.of Maknoti ofstlaian i a3 Guthertiedng ﬁle@ﬁéln%&%&ﬁ@\é@%é@%&%ﬁ%@*

nul 1'i fying tﬁ (%olgresgondi ng nmessage in the second array; and substituting
the plural ity '9f°"WBdsages in the message information storage neans with
the messages in jcheoseopndaasriajorm@tiovet hod of claim 8, wherein the message
are copied into the first array in increasing date order, and the

conpari ng step iPvRSf voESPeR§Seach nessage in the cleansed first array

with all subsequ iAtibReymdblsy. WO 02/ 33981 PCT/ SG0/ 00178 18
10. Met hod of clr%%rﬁvrlgg)?%gﬁmerlei nyt he cl eansing step involves at |east one

of the foll owi ngmoetof&rafrdingaaerquaiingraymb@ds; renoval of white spaces;

renoval of punctuatio ynbol s; renpyval of forwarding and quoting synbol s;
renoval of rressa@%“@é%é’?é‘ﬂ%?ségers@%@imof HTML fornatting infornation;

removal of HTML formatting information;
removal of signature information;

conversion of all letters to upper or lower case.

11.  Computer program product including a computer usable medium having
computer readable program code and computer readable system code
embodied on said medium for eliminating redundant messages from
message storage means within a data processing system, said computer
program product further including computer readable code within said
computer usable medium for:

cleansing a plurality of messages in the message storage means to
at least partially remove formatting symbols;

comparing the cleansed messages to determine if at least some of
the contents of one or more cleansed messages is repeated in one or
more of the other cleansed messages; and

eliminating each repeated message from the message information

storage means.

12, Computer program product of claim 11 wherein the computer readable
code is further adapted to provide a graphical user interface with a menu
option for eliminating redundant email messages from a user's email

message file.



removal of signature information; conversion of all letters to upper or

| ower case. 11. Conputer program product including a conputer usable nedium
havi ng ovOpPus®L1 r eadabl e program code and conput er readaPCES6¢EWETR code
enbodi ed on said nmediumfor elimnating redundant nessages from nessage
storage neans within a data processing system said conputer program
product further including conputer readable code within said conputer
usabl e nediumfor: cleansing a pIuraiéty of nessages in the nessage storage
nmeans to at least partially renove tormatting synbols; conparing the

cl eansed nessages to determne if at |east sone of the contents of one or
nore cl eans g IS i en f ansed
Teseagels andChPoe o or AL R E S AT nolTRY TS oS, Lot

i nf or mat i on cxicorsagetieraakptd@.to Qampunethepmegnaapronting tefany| @ienol 1
wherein the conputer readgbl e code is further adapted to provide a

gr aphi cal u§§?'ﬁh?é@ﬂ§é@raﬁ ”ﬁ“W%ﬁﬁ”Qgﬁppéﬂc¥BEaQPFHPHQ?? % edundant

emai | nmessages froma user's email nessage file. WO 02/33981

PCT/ SG0/ 00178 19 13. Conputer program product of claim 11 wherein the
conput et4r ea@atmpetercpagram poduhbef gthpt €8 woepn ftbe rmarheutrereRERM& cor di ng

f | al 2 0, for. d 10| il
meseage. 14, CRdsERen AP Groii LRk aed MRerddPdriEsada i i
readabl e cogewsgrolirpdringadant esetonelbgionpt ieistRy segeRurtneonothee

nessages are newsgroup postings in a user's newsgroup history,
confi guratiofledr other files.



